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The Pneumatic Tools we make are well worthy 
their name 


IMPERIAL. 


Our complete faith in the superiority of our product 
leads us to offer them for trial, and if they do not 
satisfy your wants, we will accept them back and pay 
all transportation charges. 
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“BOIIPRESSED AIR INFORIIATION” 


A CYCLOPEDIA CONTAINING PRACTICAL PAPERS 
ON THE PRODUCTION, TRANSMISSION AND 
USE OF COMPRESSED AIR. 


EDITED BY 


W. L. SAUNDERS, 
M. Am. Soc. C. E. 


PUBLISHED BY 
“COMPRESSED AIR.” 
26 Cortlandt Street, New York. 





This book contains about 1,200 pages, nearly 500 illustrations, and 75 tables. 

The principal claim to recognition rests on the practical character of the 
material, as ‘‘ Compressed Air,” from which these papers have been compiled, 
has endeavored to record the every day experiences of engineers familiar with 
the handling of compressed air apparatus. These experiences cover a wide field, 
and are not simply the opinions of a few men but those of many, hence it is 
believed that the collection of this data in one book will prove of service to the 
engineer and student. 


The Editorials and other Writings of the Editor of “Compressed Air,” Covering 
a Period of Five Years, are Printed in this Book. 


NOW READY FOR DELIVERY. 


PRICE OF COPY, $5.00. - POSTAGE FREE. 
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“Compressed Air” 


Published Monthly. 


This is the only publication devoted to the useful application of compressed 
air, and it is the recognized authority on all matters pertaining to this subject 


RATES OF SUBSCRIPTION. 


United States, Canada and Mexico, . , ; : , per year, $1.00 
All other Countries, ; : A ; : 2 1.50 
Single Copies, ; : , : : ; ro 


SPECIAL. 


Clubs of ten subscribers, 5.00 


The attention of Engineers, Superintendents, Railroad Master Mechanics, 
Manufacturers of Compressed Air Appliances, Students, and all others 
whose association with compressed air require the widest knowledge of the 
application of air power is called to this Special Rate. It enables them 
to place the magazine in the hands o i. of compressed air 
apparatus by club subscriptions at an extremely low cost. 


LIST OF BOOKS ON peeraese AIR. 


Volume No. 8, Compressed Air,’ ‘ cloth, 2.00 
March, 1903— —February, 1904, ee ae ae The twelve numbers of 
“+ Compressed Air,” which make up this volume are profusely illustrated 
with fine half-tone engravings and line cuts of a large number of important 
applications of compressed air. 
“Compressed Air Information,” Edited by W. L. Saunders, . ° . Cloth, 5.00 
A Cyclopedia containing Practical Papers on the Production, ‘'ransmission and 
Use of Compressed Air 
** Pumping by Compressed Air,’’ by Edward A. Rix, : ; 75 
A practical treatise on this subject, containing valuable Saldeaaiieie: with 
diagrams and tables. The different systems are described and compared, 
and the advantages of each impartially stated. 
“Compressed Air,” by Frank Richards, A > * . cloth, 1.50 
Compressed Air, by Frank Richards. Contains practical information an air 
compression and the transmission and application of compressed air. 
“Liquid Air and the Liquefaction of Gases,” by Prof. T.O’Conor Sloar.e, 350 pages, 2.50 


Experiments upon the Transmission of Power by Compressed Air in Paris, by A. 
B. W. ever 4 F. R. S., M. Inst. C. E., Emeritus Professor of Engineering in 
Gaivuseter College, London. The Transmission and Distribution of Power 
from Central Station by  eguammee Air,. by wee cemeamrund Unwin, B. 

8. C., F. R. 8., M. Inst. C.E., ‘ -50 


The Transmission of Power by Compressed Air, hy Robert Zahner, M. E., -50 


** Tunneling,” a ree treatise, by Charles Prelini, C. E. With additions by 
Charles S. Hill, C. E. 150 diagrams and illustrations, : ; cloth, 3.00 


** Transmission of Power by Fluio Pressure,’’ by Wm. Donaldson,M.A. cloth, 2.45 
(M. Inst. C. E.) 


Forwarded postpaid on receipt of price. 
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Special Hose and Tubing for Pneumatic Tools 


Special atten- 
tion is called to 
the excellent 
quality of our 


Tubing and Hose 
for Pneumatic 
Tools and 
Pneumatic Equip- 
ment of all 

kinds, 





This tubing and hose is guaranteed not to flake or peel off and get into the delicate valves and 
port openings in the tools, thus avoiding a great deal of trouble and delay to the operator. 
MANUFACTURED EXCLUSIVELY BY 
The Peerless Rubber Manufacturing Co. 
NEW YORK 
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PORTER COMPRESSED AIR 
MINE AND INDUSTRIAL HAULAGE. 





MORE UP-TO-DATE, SAFER, HANDIER AND MORE RELIABLE AND ECONOMICAL 
THAN ELECTRICITY. 


We introduced the first air haulage into anthracite mines, and have installed about 80 per 
cent. of the air locomotives in America and the majority of those in the world. We can refer to 
a large number of plants with one to fifteen locomotives, track gauges 18 to 56% inches. Our 
designs are automatic, easily controlled and free from complications. 

SPECIAL OFFER: On application of Mine Superintendent or prospective user, we will mail 
free our 233 page catalogue describing 600 steam and 60 air locomotives. To accommodate others 
a copy will be mailed on receipt of 50 cents in stamps. 


teens HK PORTER COMPANY, - - 0 Wood St., Pittsburgh, Pa. 





Ce a a ne 
it Nie ie ie ie we i ae wt ws ee we ae le et ie he ee ee ee ee ee he et ee ht hr et ae he > 



















THE USE OF 
COMPRESSED AIR 


“J Md \ N y; \ » | | 
ayia: 1| @ DRIVES 


7 AIR PACKINGS A raxson 


V7 FOR ORILLS. PNEUMATIC q WARREN 
\ MACHINES & DASH POTS | \ 
ic pee a | 3 Sand Blast 


AIR PROOF, OIL PROOF, | Ma 
HEAT PROOF, SOFT | re, TO CLEAN 


N 


AND FLEXIBLE. | = STEEL, IRON, BRASS 


NEVER ‘ 
BECOME $e" N@)| py | CASTINGS 
HARD See | a - eo 


Foundry Equipment 


E. F. HOUGHTON & CO.}f W. PAXSON CO. 


247 West Somerset St., Philada. 
194 Lake Street, Chicago. ENGINEERS 
—_ PHILADELPHIA, PA. 


























COMPRESSED AIR 7 


CAMERON STEAM PUMPS 


“THE WORLD’S 
BEST PUMP” 


THE STANDARD OF EXCELLENCE, 
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Conceded to be the most DURABLE, 
RELIABLE and EFFECTIVE on the market. 
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We invite correspondence from engineers, con- 
tractors, inventors and others interested in com- 
pressed air. 

All communications should be addressed to Com 
PRESSED AIR, 26 Cortlandt St., New York. 

London Office, 114 Queen Victoria Street. 

Those who fail to receive papers promptly will 

— notify us at once. 
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A New Volume of “‘ Compressed Air.” 





Compressed air is attracting more 
and more attention in the engineering 
profession as its availability for power 
transmission and the operation of labor 
saving tools is realized. The engineer 
or practical man who is interested in the 
subject is glad to profit from the expe- 
riences of others and to know of the 


new devices—many of importance— 


which are constantly making their ap- 
pearance. The technical papers of a gen- 
eral nature print more or less of interest 
on the subject, but the busy man does 
not have time to search through the 
mass of other material to find that which 
he desires. It was to meet, the demand 
for this information by consolidating all 
of interest on the subject that Com- 
PRESSED AIR was founded eight years 


ago. 





Every 


new publication points out a 
long felt want as the reason for its es- 
tablishment. No matter how cleverly 
this claim may be presented, time only 
will serve to demonstrate its truth. Com- 
PRESSED AIR is now starting on its ninth 
volume. It is beyond the experimental 
stage. Time has shown that such an en- 
terprise was not a mistake. Its value is 
now unquestioned and it has come to be 
recognized as the authority on the sub- 
ject of compressed air. It is read care- 
fully in every land where compressed air 
is used, while the leading manufacturers 
of compressed air machinery recognize 
its value as an advertising medium. 

The size of CoMpREsSED Arr has: been 
limited by the literature on the subject. 
It has been our aim to cover the subject 
in question and cover it fully, but not to 
invade other fields. Much important ma- 
terial has been published in abstracts of 
papers presented before various engineer- 
ing societies. Through the courtesy of 
our friends of the technical press, articles 
and illustrations of interest from other 
publications have been gathered together 
for the benefit of the readers of Com- 
PRESSED ArR. These have appeared en- 
tire, if very important, or otherwise in a 
condensed form. Men who have been 
prominent in the development of com- 
pressed air machinery have favored us 
with information. By combining all 
these, CompREsSED AIR has fulfilled its 
claim. It has told the story of the prog- 
ress of compressed air. 

The practical man or the engineer who 
wants to keep in touch with the subject 


will find CompressED AIR a very valu- 
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able addition to his library. Of special 
value, as a matter of reference, is the list 
of patents which is now a regular feature 
of each issue. Every patent secured for 
a device, in which compressed air figures 
in any way, is noted. Those of particu- 
lar importance are illustrated. The 
number of these patents is steadily in- 
creasing and gives proof of the advance 
being made in this field. 

Aiming to assist and enlighten its 
readers, COMPRESSED AIR is at all times 
glad to receive inquiries for publication 
in its columns. Papers and shorter com- 
munications will gladly be given space at 
as early a date as possible after their 
receipt. 

Every effort possible will be made to 
have the new volume surpass all previous 
ones. In order to do this it will require 
the co-operation of our friends. This we 
trust we may have as generously and 
fully as in former years. 





The Storage Air Brake System. 


To the public at large there is no more 
important application of compressed air 
than the air brake. The safety and in- 
creased speed directly resulting from its 
use cannot be calculated. Its success in 
the operation of steam cars was naturally 
followed by its application to street 
transit service, particularly after the 
rapid development of the electric street 
car. The conditions on the steam rail- 
way have so far precluded any storage 
air system. Steam is comparatively 
plentiful and the amount needed to oper- 
ate a small air compressor is insignifi- 
cant compared with the total amount 
generated. - With the adoption of air 
brakes on the electric street car it was 


natural that the same general plan should 
be followed, the motive power, electric- 
ity, being utilized to operate a small air 
compressor. Conditions on a steam rail- 
way and a street car line differ materi- 
ally. The slower speed and the shorter 
trip of the latter make it possible to 
carry the supply of compressed air 
needed for one trip without necessitating 
a storage reservoir of impracticable size. 
This fact has been recognized for some 
time, but certain features of the subject 
have heretofore prevented the general 
adoption of the new system. 

Special interest is shown, therefore, in 
the action of the St. Louis Transit Com- 
pany, of St. Louis, Mo., in establishing 
a system of storage air brakes on all its 
cars. A description of this installation 
and the equipment is given in this num- 
ber. The operation of this plant will be 
awaited with great interest, as its success 
or failure will have a great influence on 
the future equipment of the modern street 
railway. 





A Storage Air Brake System Adopted at 
St. Louis. 


An important change has marked the 
air brake system, which is now being in- 
stalled by the St. Louis Transit Com- 
pany, of St. Louis, Mo. This company 
is preparing its rolling stock and _ sys- 
tem for the great demands which are 
sure to be made on it during the com- 
ing summer on account of the Louisiana 
Purchase Exposition, and is taking ad- 
vantage of every method which may im- 
prove traffic conditions. Instead of 
equipping the cars with individual air 
compressors for operating the brakes, a 
system of storage air brakes has been 
adopted. Storage air brakes have been 
used to some extent for the past five 
years, but this is the first time they have 
been exclusively adopted by any large 
system, This fact attaches importance to 
the installation, and makes a description 
of special interest to the readers of 
CoMPRESSED AIR. 

According to the officers of the St. 
Louis Transit Company the storage sys- 
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tem rather than an independent compres- 
sor system was adopted on its cars, be- 
cause of the smaller investment required 
for the equipment of the road and the 
greater economy in the maintenance and 
operation of a few stationary compres- 
sor plants as comparerl with those of a 
compressor on each car. The officials 
also state that they consider the system 
more reliable and less likely to fail on 
the road than the individual compressor 
system. 

The St. Louis Transit Company has 
ordered 1,500 car equipments of storage 
air brake apparatus. This will equip 
every car on the road. It has also or- 
dered forty motor-driven compressors, 
all of the same size and design. These 
compressors will be placed at eighteen 
different compressor stations. A com- 
pressor station, for instance, will be lo- 
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for brakes, and they can also be used in 
emergencies to take the place of a sta- 
tionary compressor during repairs. 
Figures 1. and 11. show a plan, elevation 
and section of the storage air brake equip- 
ment on the cars, which is being supplied 
by the Westinghouse Traction Brake 
Company. As will be seen, there are 
two storage reservoirs, one on each side 
of the car, each being 18 inches in diame- 
ter by 6 feet long. Each has a capacity 
of about 10 cubic feet, so that the air 
storage of 20 cubic feet at 300 pounds 
pressure, carried in these reservoirs, is 
equivalent to approximately 100 cubic 
feet at 45 pounds pressure, which is the 
pressure used in the service reservoir 
and brake system. The outlets for charg- 
ing the reservoirs are at the side near 
one of the storage reservoirs, and con- 
sist of a pipe fitting which is very simi- 







Scale 3¢=—1 ft. 
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Courtesy of Street Railway Journal. 


FIG. II.—END VIEW 


cated at the outer end of each line, and 
others will be placed at different points 
within the city. All of the compressor 
plants will be so located that cars can 
charge while lying over at the end of the 
line, so as not to delay traffic. The larg- 
est compressor stations will be equipped 
with three compressors. In most cases 
the compressing equipment will be lo- 
cated in neat brick buildings, although in 
some cases where the terminus is in a 
fine residence district it may be located 
in a vault under the street. 

Besides the compressing stations per- 
manently located, a number of portable 
compressing stations mounted on cars 
will be built. These will serve several 
purposes. They can be used on the ends 
of lines operated only in summer, they 
can be employed during construction for 
various purposes as well as to supply air 


OF STORAGE AIR BRAKE EQUIPMENT ON CAR. 


lar to the standard air brake coupling 
head, and which is arranged to screw into 
a I-inch pipe. Between the charging 
coupling and the branch to the first 
storage reservoir are a cock and check 
valve, so that when the reservoirs are 
fully charged the cock is closed, and any 
tendency of the air to leak through it 
after the coupling is detached will be t 
once stopped by the check valve. 

The service reservoir, which corre- 
sponds to the ordinary reservoir in the 
straight brake system, is 14 inches in di- 
ameter by 33 inches long, and contains 
approximately 4,400 cubic inches. Near 
this service reservoir in the main high- 
pressure supply piping is placed the re- 
ducing valve. This valve, in its opera- 


tion, is in every way identical with the 
feed valve of the engineer’s brake valve, 
as used in the ordinary steam railroad 
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air brake system. The function of this 

valve is, of course, to keep the pressure 
in the service reservoir at 40 pounds, 
which it does very accurately and inde- 
pendently of the pressure in the storage 
reservoir. 

The operating valve on the front plat- 
form is the standard O. V. J. valve of the 
Westinghouse Traction Brake Company, 
and is practically a three-way valve, 
which is operated by a handle which can 
be inserted only when the valve is on the 
lap. The brake cylinder is the standard 
10-inch by 12-inch stroke cylinder of the 
Westinghouse type, and operates the 
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Mag 






on one side just inside the side sills, so 
that there is no interference with the 
swivel trucks. 

The air compressors will be electrically 
driven from the trolley circuit and are 
being supplied by the Ingersoll-Sergeant 
Drill Company. They are of the tandem 
compound single acting Class “EC” 
type, arranged with Westinghouse elec- 
tric motors connected to Morse silent 
running chain drive as shown in the ac- 
companying illustrations. The cylinders 
are 144% inches and 6% inches in diame- 
ter by 12-inch stroke, and are placed in 
tandem, compressing air in the low pres- 
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Courtesy of Street Railway Journal. 


FIG. IIl.—DIAGRAM OF CONNECTIONS OF AUTOMATIC STARTER. 


brake rigging in the usual way, with a 
wire cable connection to a hand-brake 
handle for emergency use. As will be 
noticed from the plan all of the tanks are 
within easy reach of a man standing be- 
side the car, so that they can be easily 
drained. All the valves, including the 
reducing valve between the storage and 
the service reservoirs, are also witlin 
sasy reach. The piping to the front plat- 
form is carried under one side, and that 
from the platform to the brake cylinder 
is carried under the other side. The wire 
cable to the hand brake is also carried 


sure cylinders to about 60 pounds on the 
forward stroke and in the high pressure 
cylinders to a final discharge pressure of 
325 pounds per square inch on the return. 
They are of the Ingersoll-Sergeant Class 
“E” design, having forging crank shaft 
with double balanced wheels, main bear- 
ings contained in the semi-tangye frame 
construction mounted together with the 
motor on a rigid cast iron sub-base with 
a special out-board support for the high 
pressure cylinder through which the in- 
take air passes into the space between 
the high pressure and low pressure piston 
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entering the low pressure 
through a piston inlet valve. 
Both cylinders have mushroom type 
discharge valves, the air passing from the 
low pressure cylinder through a specially 
constructed intercooler to the high pres- 
sure cylinder, thence to the storage res- 
ervoirs. The storage capacity at each 
station is of necessity somewhat in ex- 
cess of usual practice in compressed air 
installation. This is caused by the fact 
that at certain times during the day, 
specially “rush hours,” the stations will 
be called on to furnish more air for 
charging cars than the actual capacity of 


cylinder 
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inch, This excess storage capacity, how- 
ever is counted on to supply extra air 
for a short duration only, when there is 
an extra heavy demand for the same, and 
the compressor units are of sufficient ca- 
pacity in themselves to supply the air re- 
quired during the heaviest duties. 

On account of the severe conditions to 
be met with, the compressor being prac- 
tically on duty for 24 hours per day, it 
was decided by the St. Louis Transit 
Company to make these outfits as nearly 
automatic in their operation as_ possible. 
During the “rush hours” they will be 
called upon to deliver their full capacity 
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Courtesy of Street Railway Journal, 


FIG. IV.—ELECTRICALLY-DRIVEN AIR 


UNLOADING 


the air compressor could supply. These 
stations are installed in triplicate, having 
three compressor units, as well as two 
storage tanks, 36 inches in diameter by 
18 feet long. The actual capacity of th 
compressors when operating at their 
specified speed of 110 revolutions per 
minute will be about 100 cubic fect of 
free air per minute. This gives a maxi- 
mum capacity to each station of 300 cu- 


bic feet. The storage tanks are charged 
at the higher pressure, 325 pounds pe) 
square inch, while the cars will be 


charged to about 275 pounds per square 


COM PRESSOR, 


SHOWING 
DEVICE. 


AUTOMATIC CONTROLLER AND 


of air, and at other times but a compara- 
tively small per cent. of this. It was, 
therefore, decided to use an automatic 
starting and stopping control, primarily 
governed by a predetermined range in 
air pressure drop. The compressors 


pumping up to 325 pounds pressure, 
when they would be automatically 
stopped, and when this pressure had 


dropped to 275 pounds they would then 
be automatically thrown in operation 
again. 

Figure 111. is a general wiring diagram 
of the electric connections illustrating the 
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action of the automatic control. This 
device is operated from the compressor 
shaft through worm gearing driving an 
automatic magnetic clutch which through 
a connecting link raises the rheostat arm 
over the resistance plates. At G on the 
wiring diagram is shown a hand thrown 
switch connecting with the trolley and 
ground forming the main circuit connec- 
tion. It cannot, however, be made 
through the motor until the magnetic 
switch at C is thrown, making a contact 
at M. The primary controlling circuits 
are all shunted off, the main line having 
high pressure resistance rods in their cir- 
cuits. 


through this secondary circuit the mag- 
netic switch immediately closes, making 
contact through the main circuit at M. 
This main circuit passes through the 
rheostat to motor, and is, in its general 
action, in all respects similar to the or- 
dinary hand starting rheostat, with the 
following change, which on account of 
excessive starting load becomes essential 
for a successful operation for this type 
of apparatus. The inrush current re- 
quired to start an air compressor against 
its full working pressure load is in the 
majority of cases from 100 to 200 per 
cent. over that required for.that opera- 
tion under full working conditions 





Courtesy of Street Railway Journal. 


FIG. V.- 


At A there is an air pressure controlled 
pilot switch which consists of the 
standard Bourdon gauge, which upon the 
pressure in receivers falling will contract, 
allowing the pilot finger as shown to 
make contact on the upper point, which 
in turn short circuits the lower coil of 
the secondary contractor shown at B. 
The upper coil acting as a solenoid im- 
mediately raises its core, making contact 
through the secondary circuit at B, thus 
throwing the current through the oper- 
ating coil of the magnetic switch at C, 
holding coil of the rheostat at D and the 
operating coil of the magnetic clutch at 
Upon the current being thrown 


ELECTRICALLY-DRIVEN AIR COMPRESSOR, SHOWING CHAIN GUARD AND 
AUTOMATIC 


OILER. 


There would, therefore, be a dangerous 
excess of current thrown on the motor 
if it was permitted to start under these 
conditions. To overcome this objection 
which becomes a serious menace to the 
apparatus when it is considered that it 
may be called upon to start and stop on 
an average of once per minute throughout 
the day, there is inserted in the maia line 
a magnetically operated unloader. 

This is shown on the side of the low 
pressure cylinder and consists of the 
Sergeant type of compound air com- 
pressor unloader arranged to be operated 
by a powerful solenoid in place of the 
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piston which is used on compressors op- 
erated by steam. 

Upon contact being made through the 
main circuit at M, the current is thrown 
on the motor, and also on this unloading 
magnetic which is connected in as the 
last step of resistance of the rheostat, 
and throws off the air load of the com- 
pressor even before the field magnets o/ 
the motor are sufficiently energized t> 
start the same. This allows the starting 
to be accomplished on an inrush current 
which will not exceed at any time that 
required for rated working conditions, 
and, being the last step in the resistance, 
it allows the entire apparatus to reach 
practically full speed before it is auto- 





makes contact again, this time on the 
lower contact point, short circuiting the 
upper coil of the solenoid contractor 
shown at B, thus breaking the secondary 
controlling circuit at B and releasing the 
entire apparatus from ‘no voltage re- 
lease.” 

The arrangement of the air compres- 
sors which are installed in triplicate in 
the various stations is such that by 
throwing a double switch in the pilot 
control circuit it is possible to make 
any one of them carry the brunt of the 
load, as the three air pressure controlled 
pilot switches are set with the low pres- 
sure contacting points about five pounds 
apart, thus putting in action the com- 





Courtesy of Street Railway Journal. 


FIG. VI.—AUTOMATIC STARTING AND CONTROLLING DEVICE. 


matically cut out by the operating arm 
of the rheostat and the air load 
thrown on. 

Following the ammeter we would have 
the following record when operating at 
500 volts: 


Inrush starting current re- 


Se ere rr reer 52 amperes. 
Drop off while getting - 
speed to ... 27 4 


Upon load being ‘thrown < on 
continuous reading on am- 
PCE PERNT | o5s ions o's vo0. 0-8 47-52 


Upon the high pressure being reached 
the pilot finger of the pilot control switch 


pressors controlled by the same at differ- 
ent pressures, the compressor thrown in 
at the lower pressure being only calied 
on to operate when the load is more 
than can be supplied by two units. This 
arrangement permits of equalizing the 
work on the compressors, and so that, in 
case of accident to one, it can easily be 
put out of service for repairing. It is 
intended to have an inspector call at these 
sub-stations about once or twice a day, 
at which time any irregularities in the 
operation can be looked into and taken 
care of. This inspector is also to fill up 
the oil reservoirs of the automatic oiling 
devices. 
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There are several other points in con- 
nection with this type of air compressor, 
as well as the controlling device, which 
are of interest. 

On account of the high pressure in 
question it was desirable to do away with 
any form of high pressure packing, which 
is liable to give out. It was, therefore, 
decided to use the tandem construction 
as shown, in which there is only one low 
pressure stuffing box. These stuffing 
boxes are equipped with approved me- 
tallic packing and are practically the only 
air joints on the compressors which re- 
quire any adjustment. 

The intercooler between air cylinders 
is of a horizontal receiver type, so ar- 
ranged that it can be tested for leaks and 
repaired without removing any part ex- 
cept the heads at each end. It is also 
arranged to take up the expansion or 
contraction resulting from differences in 
temperature without any undue strains 
being met with. The capacity of this 
intercooler is sufficient, it is claimed, to 
maintain a practically constant pressure 
in the same, thus allowing the pressure 
of air through it to be done at a com- 
paratively low velocity, giving ample 
time for cooling. 

Upon considering the unbalanced pres- 
sures which were met with on the cylin- 
ders of these compressors, it became evi- 
dent that some precaution should be used 
in placing the inlet and discharge valves 
in the high pressure cylinder, where 260 
pounds unbalanced pressure is encoun- 
tered, in such relative position to the 
cylinder itself that if any accident befell 
these valves, protection would be af- 
forded against any broken parts entering 
the cylinder and thus causing extra dam- 
age. It was, therefore, specified that 
these valves should be placed on the 
sides of the cylinders and arranged so 
that the trouble above referred to could 
not happen. 

Among the other points specified by 
the St. Louis Transit Company was that 
these compressors would be arranged for 
entire automatic lubrication, having a ca- 
pacity sufficient for a 24-hour continual 
run, and that when not operating the lu- 
bricating devices should also be inactive. 
The outfits were arranged to lubricate 
the crossheads, crank pins, connecting 
rods ahd main bearings by a system of 
splash lubrication, a double feed mechan- 
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ically operated oil pump being furnished 
for the air cylinders. 

The electric conditions to be met with 
are comparatively severe, the voltage va- 
rying over the different parts of the line 
from 400 to 650 volts. This necessitated 
a special study of starting devices which 
must not show a material change in op- 
eration over this wide range of voltage. 
This one point practically eliminated the 
serious consideration of any form of 
solenoid-controlled controlling device, 
as the starting period of this type of 
starter is entirely dependent upon the 
voltage, and with a fluctuation as large 
as that at St. Louis, the starting period 
would change in a direct comparison, 
thus making it impossible to adjust for 
the even inrush of current necessary. 

The motors which are furnished by the 
Westinghouse Electric and Manufactur- 
ing Company are of special construction, 
having the field’ slightly over-com- 
pounded to make a strong starting mo- 
tor and built so as to have a compara- 
tively slight fluctuation in speed over the 
above range of voltages. 

As many of the sub-stations in which 
these compressors are installed are in 
neighborhoods where the noise which is 
inherent with gear driving would become 
objectionable, it was decided to use the 
Morse silent running chain drive. 





The St. Louis Union Terminal Station. 





Compressed air plays no unimportant 
part in the daily routine at the Union 
Terminal Station, St. Louis, Mo. Its 
varied applications, together with the 
electro-pneumatic high pressure switch 
and signal system used in the interlock- 
ing plants, require a compressor capacity 
of fully 4,600 cubic feet of free air per 
minute. At the power plant of the 
Terminal Station, therefore, the com- 
pressors figure quite prominently. The 
accompanying four views are of the 
power plant, and illustrate the com- 
pressors, receivers and air drying system. 

The growth of the use of compressed 
air in systems of this nature is well il- 
lustrated in the history of the compres- 
sor plant at the Terminal, since the time 
of its erection nine years ago. 

At the start, an Ingersoll-Sergeant 
straight line class “A” compressor, 
which had a capacity of 500 cubic feet of 
free air per minute, was installed. In 
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FIG. 


the next five years, two Norwalk ma- 
chines, with capacities of 960 cubic feet 
each were added. In Igo1, it was de- 
cided to increase the supply with a more 
economical type of machine, and an 
Ingersoll - Sergeant duplex compound 
compressor, having 20 by 24 simple 
steam cylinders with Meyer cut-off and 
32% and 20% by 24 piston inlet air cylin- 
ders, was purchased. 











Figures 1 and 2 show three views of 
this machine; figure 2 showing the intake 
box covering the piston inlet pipe, and 
the opening to the conduit. through 
which a supply of air is obtained outside 
of the building. The air from all of the 
compressors passes into three receivers, 
(Fig. 3) so arranged with by-passes that 
any one, two or all three can be used as 
desired. By this arrangement it is pos- 
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sible to cut out one receiver, in order to 
clean it without interfering with the 
operation of the system of the others. 
From the receivers the air passes to a 
separating or drying system, as shown 
in Figure 4, consisting of four stacks of 
38%4-inch pipes each, arranged in two 
sets, the pipes being about 9 feet long. 
These are also arranged with by-passes 
so that it is possible to cut out a set 
if so desired. With the stacks and pipes 
there are five (5) tanks for collecting the 
precipitated moisture so that the air is 
discharged into the mains with a very 
small amount of suspended moisture. 
The air is used for various purposes 
throughout the yards, shops and depot, 
in addition to the interlocking system. 
In the depot building it is used on the 
letter presses, and in the operation of 














FIG. 2. 
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the pneumatic tube system. In the yards 
it has proved its usefulness for cleaning 
carpets and cars, for air jacks, pneu- 
matic tools, hoists for coaling locomo- 
tives, elevators for filling the sand stor- 
age bins and for charging the air brake 
system on passenger trains. 

In the shops it is utilized for trip ham- 
mers, pneumatic tools, forges, emptying 
oil barrels and a number of other minor 
uses. 
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Ingersoll- Sergeant duplex compound 
compressors, 20 by 24-inch simple steam 
cylinders, with Meyer cut-off and _ bal- 
anced valves, and 32%-inch and 20%- 
inch by 24-inch piston inlet air cylinders. 
This plant will, undoubtedly, be of much 
interest to the host of visitors who will 
visit St. Louis during the Exposition 
time, and it will attract much attention 
among railroad men, as well as others 
directly interested in air compressors. 








- 





FIG. 4. 


To take care of the enormous traffic 
expected during the St. Louis Exposi- 
tion, this year, the Terminal Associa- 
tion is at present erecting a new power 
plant for supplying air for the largest 
interlocking system in the world. At 
this plant the air will be supplied by two 


The Compressed Air Power Plant at the 
St. Louis Exposition. 





The central compressed air power 
plant at the St. Louis Exposition will 
contain two main compressing units; one 
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cross-compound two-stage Cincinnati- 
gear compressor, having 13 and 24-inch 
steam cylinders, 22 and 14-inch air cylin- 
ders and 24-inch stroke, with a displace- 
ment at 125 revolutions per minute of 
1,300 cubic feet per minute, and one 
cross-compound two-stage Meyer-gear 
compressor having 12 and 20 inch steam 
cylinders, 18 and 11 inch air cylinders and 
18-inch stroke, with a displacement at 100 
revolutions per minute of 530 cubic feet 
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massive construction, with a long bear- 
ing on the foundation, while the steam 
and air cylinders, joined in the direct line 
of thrust by heavy cast iron housings, 
are also supported by bed plates under 
their entire length, the weight of each 
side being thus taken on two large bear- 
ing surfaces extending to the ends of 
the machine. The general construction 
comprises removable quarter boxes and 
main bearings, steel forged connecting 





FIGURE 3. 


per minute. The first machine is to supply 
the general compressed air requirements 
of the Exposition, while the second is to 
supply the transportation exhibits. The 
larger machine is of special interest as 
being the first compressor of its type 
publicly exhibited. 

The general construction of one of 
these machines is shown in Figures 1 and 
2. The frames, as will be noted, are of 


rods, with wedge take-up, specially large 
crank and wrist pins and cast steel cross 
heads, with adjustable babbitted slippers, 
top and bottom, working in bored guides. 
The steam valve-gear is of a four-valve 
type. Steam distribution is effected by 
means of short, double-ported _ slide 
valves, working at either end of the steam 
chest on a valve face as close as possible 
to the cylinder bore, the port volume 


‘ 
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being restricted as far as the large valve 
area will allow. The exhaust valves are 
of the Corliss rotary type and are placed 
at the bottom of the cylinder. This con- 
struction has been followed in order to 
produce a valve gear having the essen- 
tial advantages of a Corliss, namely, 
separate passages for the steam and the 
exhaust, with corresponding reduction 
in cylinder condensation, together with 
short, straight ports and small clearance. 
The Corliss releasing gear has been elim- 
inated, the action being positive through- 
out. 

The air valve gear is, however, the dis- 
tinguishing feature of this machine. The 
noise and rapid wear of the poppet valve, 
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due to the impact of the valves closing 
at the reversal of stroke, is eliminated, 
it is said, by mechanically closing the 
passages underneath the poppet valve, 
and leaving a cushion of air upon which 
the latter seats. The action of the valve 
gear is indicated by Figure 3, showing 
the general arrangement of the cylinder, 
and Figures 4, 5 and 6 showing the posi- 
tion of the valve at various points of the 
stroke. 

At the beginning of the forward stroke 
of the piston, indicated by position 1 in 
Figure 6, the mechanical valve, A, as 
shown in Figure 4, is just closing the 
port, B, the discharge edge of A being 
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line in line with the upper edge of the 
port, B, and the valve moving in the di- 
rection shown by the arrow, C. After the 
piston advances a short distance, the 
valve has reached the position shown in 
Figure 5, in which the inlet edge of the 
valve, D, is just coming in line with the 
lower edge of port, B. The valve con- 
tinues to move in the direction of the 
arrow, C, until about mid stroke, when it 
reverses to the direction shown by arrow, 
E, bringing the valve back to the position 
shown in Figure 5 at the end of the 
stroke, corresponding to position 3 on 
the ideal card shown in Figure 6. On the 
return stroke, the valve still moving in 
the direction of the arrow, E, returns at 











Fig. JF. 


position 4 (Figure 6) to the position 
shown in Figure 4, the discharge edge 
of valve, A, being in line with the upper 
edge of the port, B, and opening. 

After the mechanical valve opens, the 
poppet valves, G, which have had the en- 
tire return stroke in which to seat, pre- 
vent the flow of air back from the dis- 
charge passages to the cylinder, and re- 
main closed until position 5 in Figure 6 
is reached, when the pressure inside the 
cylinder slightly exceeds the pressure 
in the discharge passages. The poppet 
valves, G, thereupon open and remain 
open until position 1, Figure 6, is 
reached, at which point the valve A, 
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which in the meantime has changed its 
direction to that shown by arrow, C, has 
resumed the position shown in Figure 4, 
thus leaving a volume of air under dis- 
charge pressure in the space between the 
mechanical valve and the poppet valve, 
permitting the light springs back of the 
poppet valves, G, to seat them easily and 
gently during the return stroke. 


5 / 
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It is thus claimed that the three fixed 
points in the compression cycle, namely, 
the opening of the inlet, the closing of 
the inlet and the closing of the discharge 
are positively and mechanically con- 
trolled; the opening of the discharge, 
which is the only variable point in the 
cycle, is controlled by the automatic pop- 
pet valves, which are relieved, however, 
of the necessity for quick closing, and 
are consequently free from the objec- 
tionable features of noise and rapid wear. 

These machines are built by the_Laid- 
law-Dunn-Gordon Company, of Cincin- 
nati, Ohio. 





Explosion in Compressed Air Pipes at 
Aberbeeg Colliery, Monmouthshire.* 





On Wednesday, April 9, 1902, at about 
4 P. M., an explosion occurred in the com- 
pressed air pipes in the pit shaft, and a 
column of fire shot up the shaft and set 
fire to the headgear carrying the winding 
pulleys. The detonation of the explosion 
was so loud that it alarmed the neighbor- 
hood, and a number of persons flocked to 
the pit to ascertain the cause, and several 
of them rendered assistance in conveying 
water, by which the fire on the headgear 
was extinguished before it had done any 
material damage. The point of rupture 
in the pipes, from which the flame appar- 
ently issued, was about 10 yards down 
the shaft, and from there to the bottom 
of the shaft the pipes were more or less 


*A “paper by R. Jordan, read before the 
South Wales Institute of Engineers. 
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shattered; some were blown across the 
shaft (about 16 feet), and lodged behind 
the 18-inch pump column, and the plates 
were flattened out. The damage did not 
extend much peyond the bottom of the 
pit shaft. The shaft is 100 yards deep, 
with two landings, the one at 80 yards 
down and the other at the bottom. At 
the upper landing, known as the “ Fault 
landing,” there is a hauling engine situate 
about 10 yards from the shaft; the ex- 
plosion shatterd the throttle-valve chest 
of this engine. The valve was closed at 
the time, but the engine was not dam- 
aged. At the bottom landing there is 
another hauling engine situated about 30 
yards from the shaft; this was not 
affected, and the force of the explosion 
in this direction ceased at a stop-valve 
about 5 yards from the shaft. This stop- 
valve was not damaged, but the pipes 
were shattered almost close up to it. The 
air-compressing plant consists of a double 
horizontal engine of the following dimen- 
sions, viz.? 

Steam cylinders ........ 
Air cylinders .......... 

Stroke (length of)...... ae "7 


. 22 in. diameter. 
“ce “ 


The air cylinders have the usual water 
jackets or tubs. Prior to the explosion 
the heat of the water in the tubs had not 
been tested by thermometer, but since 
tests have frequently been made and the 
temperature at the overflow outlet found 
to be 70 to 75 degrees. The air is driven 
into a receiver situate about 8 feet behind 
the engine. This receiver is 20 feet long, 
5 feet diameter, with hemispherical ends, 
and it has a blow-off or safety valve 
loaded to a pressure of 60 pounds per 
square inch. No damage was done to the 
pipes and receiver between the point of 
rupture in the shaft from which the flame 
apparently issued and the compressor. 
The engine quivered for an instant from 
the shock, but was not apparently injured; 
it was at the time going about 28 revolu- 
tions per minute. The air cylinders were 
lubricated by a mixture of soft soap and 
water—about 2 pounds of soap to 1 gallon 
of water—and the spindles (or hinge 
bars) of the inlet and outlet valves were 
lubricated by “ Valvoline” oil. About 2 
gallons of the former and 2 quarts of the 
latter were used every twenty-four hours. 
After the explosion these lubricants were 
tested by Mr. John Parry, analytical 
chemist, of Newport, Mon., to ascertain 
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their flash- -point, with the following re- 
sults, viz. ' 
(1) Soft ‘soap and water lubricant— 


No ignition at 212 degrees; no gas 
evolved. — 
Readily ignited at 600 degrees; barely 


at 500 degrees Fahr. when evapo- 
rated to a black semi-solid mass. 


(2) Valvoline oil lubricant, for valve 
spindles : 
No ignition at 212 degrees; no gas 
evolved. 


Ignites (flash-point) at about 300 to 
350 degrees Fahr. 

In the air receiver, which was opened 
after the explosion, there was a solid 
combustible deposit about 2 inches thick. 
This was tested for the flash-point. Re- 
sult as below: 

(3) No ignition at 212 degrees; no gas 
evolved. 
Ignited readily at 400 degrees; barely 
at 350 degrees. 

A liquid deposit which we had previ- 
ously drawn off gave the following result: 
(4) No ignition at 212 degrees; no gas 

evolved. 
Readily ignited at 600 degrees ; 
at 500 degrees. 

This is the same as the result obtained 
from the soft soap and water lubricant, 
although the flash-point of this might 
have been expected to be somewhat lower 
than that of the soap and water, from the 
Valvoline used for the spindles, but the 
quantity of Valvoline carried off by the 
oil from the spindles would probably be 
very little. Prior to the explosion no 
observation had been taken of the tem- 
perature of the compresed air between the 
cylinders and the receiver; afterward a 
thermometer was fixed in the pipe as near 
to the cylinders as it could be placed. 
The highest .reading observed was 325 de- 
grees Fahr., and it ranged from that down 
to about 300 degrees. After a time the 
mercury in the thermometer boiled and 
the particles separated in the tube; con- 
sequently the readings were discontinued, 
and other events transpiring since my 
following the matter up. The compressed 
air was used for driving two hauling 
engines and several Cameron-type pumps. 
The speed of the compressor was about 
28 revolutions per minute for the pumps 
only, and about 42 revolutions per minute 
when the hauling engines were going at 
the same time as the pumps. Some time 
prior to the explosions ignitions had oc- 
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curred in the air receiver, but no explo- 
sion, and no damage ensued except the 
inconvenience and loss of time in stopping 
to extinguish the combustion. 

Similar Explosions at Other Collieries. 
—The author’s attention had not before 
this been called to any similar explosion 
in this district (4. e., Monmouthshire), 
but he afterward found that explosion and 
ignition had been experienced at several 
collieries in the district, but less violent in 
effect than the one at Aberbeeg. Since 
that a very violent explosion occurred at 
another colliery in Monmouthshire, doing 
considerable damage to the plant. At Ry- 
hope, in the County of Durham, an explo- 
sion occurred in March, 1883, doing very 
extensive damage. This was reported upon 
by a committee appointed by the North 
of England Institution of Mining and 
Mechanical Engineers, which report ap- 
peared in the Transactions issued No- 
vember 23, 1888, part v., vol. 37. At 
Newbattle, Scotland, ignition occurred in 
the compressed air receiver without ex- 
plosion, in February, 1888. This is de- 
scribed in a paper on the “ Use of Light 
Mineral Oils,” read by Mr. John Morison 
before the North of England Institute, 
which appears in the Transactions issued 
March 30, 1889, parts i. and ii. vol. 38. 
At Clifton Colliery, Northamptonshire, an 
explosion occurred at the air compressor 
and the air receiver in May, 1897. Igni- 
tion had previously occurred in Novem- 
ber, 1895. A paper on this explosion was 
read by Mr. T. G. Lees at a joint meeting 
of the Chesterfield and Midland Counties 
Institution of Engineers and the Midland 
Institute of Mining, Civil and Mechanical 
Engineers, which appears in the Transac- 
tions of the Federated Institution of Min- 
ing Engineers, issued in April, 1898, part 
iv., vol. 14. It is stated in this paper that 
an “explosion. occurred in a compressed air 
receiver at “Carn Bora” (query, “Carn 
3rea”’) Mine, Cornwall, in August, 1885; 
also that in America and on the Continent 
a number of explosions and ignitions had 
happened. It is evident that wherever 
air compressing machinery is used there 
is the same liability to ignition and ex- 
plosion as experienced at the places here- 
inbefore referred to. Therefore it is im- 


portant to ascertain the cause of the same, 
and to take the precautions necessary to 
avoid them, 

Cause of Explosion—As to the cause 
of explosion, the cases hereinbefore named 
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abundantly prove the fact of inflammable 
vapor being produced from the lubricating 
material used in the air compressing cyl- 
inders and from the solid deposit there- 
from in the air receivers by the high 
temperature of the compressed air. As 
to how such inflammable vapor may be 
ignited and exploded the following ob- 
servations are submitted: In connection 
with the Ryhope explosion the deposit 
found in the pipes and air receiver was 
said to be a mixture of coal dust and the 
lubricant carried over from the air cylin- 
ders, and might be said to “consist of 
coal dust, mineral oil, soft soap and 
water.” Professor Bedson, of the Dur- 
ham College of Science, Newcastle-upon- 
Tyne, ascertained by experiments that the 
coal dust alone would ignite at a tempera- 
ture of 291 degrees Fahr. when heated in 
a current of air at atmospheric pressure. 
At a pressure of 60 pounds per square 
inch he ascertained that the temperature 
of ignition of the coal dust was the same 
as with air at ordinary pressures, but when 
ignition occurred a more intense heat 
was produced, and he thought it highly 
probable that, under a pressure of 60 
pounds per square inch, the deposit, con- 
sisting of a mixture of coal dust, mineral 
oil, etc., “ might have been ignited in the 
same manner as in the experiments with 
the coal dust.” Professor Bedson’s ex- 
periments are fully detailed, with illustra- 
tions, in the paper on this subject already 
referred to. In connection with the Clif- 
ton Colliery explosion, it was thought 
that “the temperature of the compressed 
air had risen from some cause above that 
of the flashing and ignition points of the 
oil, and so caused the oil to volatilize and 
by some means to initiate the ignition of 
the vapor so formed ”; and the paper 
on this subject states in effect that if any 
hot air were left in the cylinder at the 
end of the stroke it would heat the in- 
coming air, and result in a higher tem- 
perature at the end of the stroke than if 
no hot air had remained in the cylinder 
from the previous stroke; also that a badly 
fitting outlet valve allowing a leakage of 
hot compressed air to return from the 
receiver into the cylinder would produce 
the same result, and an outlet valve stick- 
ing and only slightly opening would 
throttle the discharge, thus increasing the 
pressure and the temperature. It was 
also thought possible that a spark had 
been produced in the cylinder by the fric- 
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tion of the piston if allowed to work in 
a dry state, or that spontaneous combus- 
tion of the deposit (1% inches to 2 
inches thick) found in the receiver had 
taken place, and so ignited the explosive 
vapor. In connection with the ignition at 
the compressed air receiver at Newbattle 
Colliery sparks were observed to blow out 
from the joints of one of the pipes near 
the receiver, and the pipe was nearly red 
hot. The joints were made of india 
rubber insertion, which, when taken out, 
were found to be charred and burnt 
through. This ignition was thought to 
have been occasioned by the volatilization 
of the lubricating oil that had been used, 
which was afterward found to have a 
flash-point of 295 degrees Fahr. This oil 
had been used instead of lard oil (owing 
to a temporary want of the latter), which 
the attendant had instructions to use, and 
which had been used for years and was 
beyond suspicion, and had been selected 
for the purpose under the knowledge of 
what had occurred at Ryhope. In addi- 
tion to the foregoing evidence of the oc- 
currence of ignition, information has been 
received of a case in Monmouthshire 
where the attendant observed a condition 
of incandescence at the compressor, which 
was immediately stopped and opened out, 
when it was found that the discharge pipe 
from the cylinder was almost choked with 
deposit ; and within the last three months, 
of a colliery in the adjoining county, 
where sparks (or flame) had been seen 
to issue from a joint in the pipes of a, 
compressed air column in the pit shaft. 
The mechanical engineer of this colliery, 
having heard of the explosion at Aber- 
beeg, named the circumstance with a 
view to obtaining information. The fore- 
going cases furnish sufficient proof of the 
source of explosions in compressed air 
plants—viz., explosive vapor from the 
lubricants used in the air cylinders, and 
explosive vapor from deposit in the air 
pipes and receivers; the vapor being pro- 
duced by high temperature of the com- 
pressed air and ignited by the spontaneous 
combustion of the deposit. 

Precautions to Avoid Explosions, etc. 
It is therefore obvious that the precau- 
tions necessary to avoid explosion or igni- 
tion are: (1) Reducing the temperature 
of the compressed air to the lowest pos- 
sible point below the flash-point of the 
lubricants used, and below the point of 
spontaneous combustion of the deposit. 
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(2) .The constant observation of the 
temperature of the compressed air leav- 
ing the cylinders, and record of same. 
(3) The use of lubricants of the highest 
possible flash-point, and such as may be 
least likely to produce solid deposit. (4) 
The frequent removal of the deposit from 
the cylinders, valves, receivers and all 
accessible pipes, and the daily withdrawal 
of any liquid deposit from the air re- 
ceivers. The author refrains from mak- 
ing any suggestion as to the mechanical 
arrangements most suitable for reducing 
the temperature of the compressed air, 
beyond stating that, by compound com- 
pression, in a case which has been brought 
under his notice, air which entered the 
low-pressure cylinder of a compound 
compressor at an initial temperature of 
94 degrees left the high-pressure air cyl- 
inder at a temperature of 235 degrees 
after compression to 75 pounds per square 
inch. He also is aware of two cases 
where water jets falling upon the outer 
surface of the air receivers have been 
beneficial, and reduced the temperature of 
the air considerably. In connection with 
the Aberbeeg explosion, one circumstance 
may be worth relating, viz., in the exam- 
ination made after the explosion a stop 
valve in the air pipes at the pit bottom 
was found to be almost closed, and the 
question arose whether some one imme- 
diately before the explosion had mis- 
chievously and suddenly closed the valve, 
and whether, with the compressor going 
at 28 revolutions per minute, the sudden 
impact of the air upon the closed valve 
had ignited combustible matter in the 
pipes and so caused the explosion. 
Against this notion it was thought that 
possibly some one of the men engaged in 
examining the extent of the damage done 
by the explosion had moved the valve and 
left it nearly closed. On being questioned 
those men were emphatic in stating that 
such was not the case and that they had 
not touched the valve. On the other 
hand, the hitcher in charge of the pit 
bottom at the time of the explosion was 
equally emphatic in declaring that no one 
could have meddled with it without his 
seeing him, and that no one did so before 
the explosion. One circumstance that 
gives some little color to the idea that the 
explosion was caused by the sudden clos- 
ing of the valve is the fact that no dam- 
age was done to the pipes on the in-bye 
side of that stop-valve and none to the 


pipes on the out-bye side of the point 
about 10 yards down the shaft, which 
was supposed to be the first point of 
rupture and whence the flame was be- 
lieved to issue, all the damage being con- 
fined to the pipes in the shaft between 
these two points. The valve in question 
was a “wheel-valve.” Since then the 
wheel has been removed to prevent any 
one from tampering with the valve. It 
might possibly be worth while to add 
this to the list of precautions. This cir- 
cumstance may appear trivial, but when 
obscurity as to cause of disaster exists it 
is well to take note of every point in con- 
nection with it. 





Caskey Pneumatic Punch. 





Attention has already been called in 
CompreEssep Air to the Caskey Pneu- 
matic Punch, which is another success- 
ful application of compressed air to 
practical uses. The first Caskey punch, 
while of crude design compared to the 
finished products of the market to-day, 
was considered very efficient. It ac- 
tually punched 90 per cent. of the holes 
in two torpedo boat destroyers. Two 
years later, these machines were placed 
on the market, the interim having been 
devoted to their perfection and im- 
provement. Further changes have been 
niade so that the manufacturers claim 
that the preseni machines are vastly 
superior to the one originally placed on 
the market. 

The legitimate field of this pneumatic 
punch is practically unlimited, but it is 
of particular value in the machine shop. 
Durability, accuracy, lightness of weight, 
convenience and ‘speed are some of the 
advantages which are combined and it is 
particularly invaluable where it is 
cheaper to remove the tool than the 
work. The accompanying illustration 
shows the construction and operation of 
the punch. 

The ball piston, 4, carrying tail rod or 
intensifier, I5, is seen in extreme rear- 
ward position, the extremity of the 
stationary hollow rod, 14, being at the 
approximate centre of the ball piston. 
When the piston begins its stroke, im- 
pelled by the constant air pressure from 
A, the rod, 14, telescopes into tail rod, 15, 
at once sealing all communication be- 
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tween the tail rod and the interior of the 
piston proper. 

As the piston and rods, 14 and 15, are 
kept filled with oil, it will be apparent 
that the entire air pressure back of the 
piston is concentrated upon the column 
of oil contained in rod, 14, and the pas- 
sages leading to the punch ram chamber. 


The materials used are claimed to be 
the best obtainable. A special alloy oi 
aluminum is used wherever suitable, 
thus reducing weight to a minimum. 

The Caskey Punch has recently been 
placed on the market by the Chicago 
Pneumatic Tool Company, of Chicago, 
Ill. 
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CASKEY PNEUMATIC PUNCH, 


Further, the volume of oil so moved at 
each stroke being just sufficient to de- 
press the punch, 36, the proper distance, 
as soon as hole is punched no further 
downward motion is possible. It will 
be clear that all jarring and undue strain 
on the parts are thus prevented, and a 
steady yet positive action gained. 

When the piston has completed its 
working stroke a slight turn of the 
valve, 32, admits the air to the other end 
of the cylinder, thus equalizing the air 
pressure on both sides of the piston; 
but the area of the stationary rod, 14, 
being less than that of the tail rod, 15, 
the ball piston is forced back in position 
for another stroke. A great saving in 
air consumption is effected by this ar- 
rangement, the same air being utilized 
to drive the piston in both directions. 

Owing to the peculiar construction and 
arrangement of the ball piston and parts 
coacting therewith, it is impossible for 
any air to get into the high pressure 
passages, unless the oil level in piston is 
permitted to fall below the top of open- 
ing in the tail rod, when piston must 
be refilled at once. 


The Arnold Electro-Pneumatic System of 
Propulsion. 





Considerable public attention has been 
drawn to the electro-pneumatic system 
of propulsion, planned by Bion J. Arnold, 
on account of the destruction by fire at 
Lansing, Mich., of his trial car almost 
on the eve of an intended demonstration. 
Mr. Arnold has written to the Railway 
and Engineering Review concerning his 
invention, and the same paper has also 
given space to a description of the sys- 
tem. Through the courtesy of the 
Railway and Engineering Review we are 
enabled to reprint Mr. Arnold’s letter 
and the descriptive article with illustra- 
tions. The comments on Mr. Arnold’s 
letter are those of the editor of the 
Review. The letter and description are 
given herewith. 

Editor The Railway and Engineering 
Review: 

As many of your readers know, I have 
persistently advocated the use of the 
alternating current directly in the motors 
for electric railways for several years 
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(See Transactions American Institute of 
Electrical Engineers’ joint meeting with 
the British Institution of Electrical En- 
gineers, Paris, August 16, 1900; Niagara 
Falls convention, August 24, 1901; Great 
Barrington, Mass., June 19, 1902, and 
New York, September 26, 1902). By re- 
ferring to the discussions which took 
place at these meetings, and to the 
technical papers, it will be found that 
there were few, if any other advocates, 
in this country, of the alternating current 
motor for railway work, until recently, 
and that those who supported it abroad 
advocated the use of three phase currents 
until within the last few months. Since 
my announcement of the principles of my 
system before the Great Barrington con- 
vention, the development of the single 
phase alternating current railway motor 
has made remarkable strides, both in this 
country and abroad, and while at that 
time it had few friends, the development 
has been such since that it now seems 
destined to take its place as the leading 
railway motor, thereby effecting a revo- 
lution in electric railway work. 

Many of your readers also know that, 
since announcing the principles of my 
system before the Great Barrington con- 
vention, I have refrained from giving out 
any further information regarding it, 
giving as my reasons therefor my desire 
to test the system thoroughly, before 
making further public statements regard- 
ing it, and then to present a full and 
complete description of it, together with 
the results of its operation, in the form 
of a paper before the American Insti- 
tute of Electrical Engineers. Consis- 
tently pursuing that policy I have con- 
ducted my experiments privately and at 
my own expense, and had so perfected 
my apparatus that I had hoped to be 
able to celebrate the incoming of the 
year 1904, with a public demonstration, 
over twenty miles of railroad, which 
would conclusively prove that the single 
phase electric railway is not only opera- 
tive but efficient and less in first cost and 
operation than any system now in vogue, 
not meaning to imply thereby that the 
system which I have developed was nec- 
essarily the only system or the best sys- 
tem, for only time can prove that cor- 
rectness or incorrectness of such state- 
ments, but that it was a system which 
would successfully do the work, and the 
system which was first developed and 
first to be put in actual operation upon 


the first electric railway in the world es- 
pecially built for single phase alternat- 
ing current motor operation. 

That I would have made a demonstra- 
tion on January I was a certainty, to me, 
until December 18, when I learned by 
telegraph, while in New York, that the 
car barns, located at Lansing, Mich., of 
the road upon which I had been experi- 
menting, were completely consumed by 
fire at four o’clock that morning. The 
fire; apparently, originated from a stove 
in the engine house and was communi- 
cated so rapidly to the car barns that 
it destroyed a steam locomotive and two 
new cars built for my system, as well as 
my experimental locomotive, thus leav- 
ing me unable to make the demonstra- 
tion as I had planned. In view of the 
fact, however, that the single phase elec- 
tric railway is now receiving so much 
attention at the hands of engineers and 
inventors in many parts of the world, 
and that I believe that the year 1904 will 
be an epoch-making one, marking the 
revolution from the direct current to the 
alternating current motor for railway 
work, as well as the beginning, on a 
large scale, of the displacement of the 
steam locomotive on railways by the use 
of a substantial form of overhead con- 
struction rather than the third rail, and 
from the further fact that I cannot get 
another machine ready in the near fu- 
ture, I have concluded that I will give to 
the technical press a record of my work 
up to the present time in order that it, 
and the system which I have developed, 
may be properly weighed in comparison 
with the work and systems of others, 
leaving the more complete description 
of the system and the results of its oper- 
ation to be presented at a later date be- 
fore the American Institute of Electrical 
Engineers. 

On January 10, 1900, I rode over the 
country between Lansing and St. Louis, 
Mich., a distance of about sixty miles, 
with a party of gentlemen who desired 
to build an electric road between these 
points. The trip resulted in my advising 
them that the territory was such that I 
believed the road should be built as eco- 
nomically as possible, and inasmuch as 
they desired me to assist financially in 
its construction I told them I would do 
so provided I was allowed to construct 
the road in accordance with certain ideas 
that I then had in mind, for by such 
construction the first cost of the road 
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could be kept sufficiently low to warrant 
its construction, and that if it were built 
on any one of the systems, standard at 
that time, the advisability of building it 
was questionable. The result was that 
on April 23, 1900, a contract was entered 
into wherein I undertook to build and 
equip the road. Engineers were at once 
placed in the field to locate it, and after 
the plans were sufficiently completed, the 
grading, bridging and track work of 
twenty miles of the road followed, and 
this much of the road was completed to 
such an extent that steam trains were 
put in regular operation over it about 
November 15, I9OI. 

_For financial reasons the completion of 
the road was delayed and in the mean- 
time the development of my system was 
taking place and the parts being per- 
fected in different offices and shops. 

Since it was my intention to experi- 
ment with pressure as high as 15,000 
volts on the working conductor, all of 
the line material had to be specially de- 
signed, but the work progressed to such 
an extent that the overhead and line work 
of 20 miles of road was practically com- 
pleted and ready for operation about De- 
cember 15, 1902, and the power installed 
so that experiments began in March, 
1903. On June 15, 1903, two trips were 
made, each about three miles long, with 
my first experimental machine. On the 
first trip seven persons were carried, and 
on the second trip thirteen persons were 
aboard. 

The result of the experiments with the 
first motor proved the correctness of the 
theory and that the machine would work. 
Inasmuch as it consisted of but one 
somewhat crude electro-pneumatic mo- 
tor, it was impracticable to get full and 
efficient tests of the system, and it was 
thought best to conduct no further ex- 
periments until a complete new double 
equipped truck be perfected. Not being 
connected with manufacturing establish- 
ments I have been compelled to develop 
this system under trying circumstances, 
necessitating the construction of parts 
in different shops and assembling them 
at far distant points with crude facilities. 
This fact. combined with the financial dif- 
ficulties that have arisen, and the neces- 
sity of my having to give the main part 
of my attention to other matters, have 
been the causes of the delay in complet- 
ing the road and the system. 

A new double motor equipment in the 


form of a locomotive was finally built 
and brought to perfect working condi- 
tion on the evening of December 17, and 
it was this locomotive with the necessary 
instruments for testing purposes that was 
destroyed by fire the following morning. 
Since it is going to be impracticable for 
me to get a new one constructed for 
some time, I have thought best to state 
the facts as outlined above, and give to the 
technical press a description of the appa- 
ratus and the road, reluctantly omitting 
the records of operation and the tests 
which I had hoped to have accompany 
any future statements I made, but which 
through “the irony of fate’ must now 
be left for the future. 

I hand you, herewith, a hastily pre- 
pared description of the road and the 
system, which I trust will be found suffi- 
ciently comprehensive to interest your 
readers. 

Bion J. ARNOLD. 


[The description of the road and sys- 
tem of electro-pneumatic propulsion last 
mentioned in Mr. Arnold’s communica- 
tion is presented in condensed form at 
another point in these columns, and in 
connection with the same the reader is 
referred to the complete illustrated de- 
scription of the Lansing-St. Johns & St. 
Louis Ry., which appeared in the issue 
of the Railway and Engineering Review of 
Feb. 15, 1902. In addition to the above the 
particulars of the system in question, as 
set forth in Mr. Arnold’s remarks at the 
Great Barrington convention, were pre- 
sented on page 509 of our issue of June 
28, 1902.—Ep. ] 

Elsewhere in this issue a communica- 
tion of Mr. Bion J. Arnold is presented, 
referring to the description which fol- 
lows of the electro-pneumatic traction 
system of his invention and the unfortu- 
nate burning of the car barn of the Lan- 
sing, St. Johns & St. Louis Ry. on the 
early morning of December 18, by which 
a completely equipped apparatus ready 
for final test was destroyed. It was, as 
stated, the intention to carry out an ex- 
haustive series of tests before making 
the details public, but in view of the de- 
lay now unavoidable, a general descrip- 
tion is given at this time and the results 
of a number of rigid trials will be made 
known as soon as a newly equipped car 
or locomotive can be constructed and 
tested. A complete, illustrated descrip- 
tion of the Lansing, St. Johns & St. 
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Louis road was published in the issue of 
the Railway and Engineering Review for 
February 15, 1902, and some remarks of 
Mr. Arnold at the Great Barrington, 
Mass., convention of the American Insti- 
tute of Electrical Engineers relative to 
his system were quoted in our issue of 
June 28, 1902. The description of the 
electro-pneumatic system as at present 
perfected and issued by Mr. Arnold, is 
abbreviated below, as follows: 


ROADBED AND TRACK. 


The Lansing, St. Johns & St. Louis 
Ry. was originally projected to extend 





passenger service, and thus secure all 
the business available from the territory 
through which it passes. 

The road is equipped with 67-Ib. T-rail, 
laid on ties spaced 2 feet apart between 
centres, and as alternating high tension 
current was to be used, but one of these 
rails was bounded with 38-inch 4-0 bonds 
extending entirely around the splice 
bars. Since it was impossible to secure 
rails from the rail manufacturers in time 
rails and splice bars were secured from 
one of the leading steam railways, and 
this necessitated the adoption of a sup- 
ported joint and a long bond, as there 
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FIG, I.—DIAGRAMMATICAL REPRESENTATION OF WORKING PARTS, ARNOLD 
ELECTRO-PNEUMATIC MOTOR. 


from Lansing, northward through St. 
Johns and Alma to St. Louis, Mich., a 
distance of about sixty miles, but up to 
the present time only that portion ex- 
tending from Lansing to St. Johns, a 
distance of twenty miles, has been con- 
structed. This road was built in accord- 
ance with steam railroad practice, with 
easy grades and curves, so that steam 
locomotives could be operated over it 
until such time as electrical equipment 
could be put upon it; the idea being to 
complete the road in such a manner that 
it could be utilized for both freight and 





was not room under the splice bars for 
concealed bonds. 

The road as at present constructed be- 
tween Lansing and St. Johns has no 
grades exceeding I per cent. and no 
curves exceeding 7 degrees, except in the 
cities themselves, where the terminals of 
the road run over the streets and make 
such curves as ordinary street cars make, 
the minimum radius being 50 feet. At 
each city a terminal was planned so that 
all freight would be diverted to connecting 
steam roads, thus making it unnecessary 
for the freight service to pass over the 
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city streets or curves. At the Lansing 
end it was necessary to pass over the 
steam railway tracks of the Pere Mar- 
quette R. R., and this necessitated the 
construction of a bridge, with pile ap- 
proaches; the grade as approached from 
the Lansing end being 4 per cent. for a 
distance of about 700 feet, and after pass- 
ing over the bridge the descending grade is 
2.3 per cent. for about 500 feet. At the 
St. Johns end there is a grade on the prin- 
cipal street of the town averaging about 
2 per cent. for about 1,500 feet. 


OVERHEAD CONSTRUCTION. 


Considerable care was taken in plan- 
ning a suitable insulator for carrying the 
trolley wire, one of annealing glass being 
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The power house is located at one end 
of the line, owing to the electric com- 
pany, from which power is purchased by 
the railroad, having a water power at this 
point. Current is transmitted to the 
nearest end of the line over two No. 3 
wires. The power is furnished from a 
300 K. W. rotary converter generating 
at 380 volts, at 25 cycles, the energy from 
which is stepped up to the working pres- 
sure of the line (6,000 to 10,000 volts). 
It was the intention, after experimenting 
a sufficient length of time to determine 
the best voltage for the working con- 
ductor, to have the generators for the 
permanent plant constructed so as to 
generate at this determined voltage, and 
it was for this reason that a temporary 
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FIG. 2. —SPEED DIAGRAM, ARNOLD ELECTRO-PNEUMATIC RAILWAY SYSTEM. 


used, and in the ordinary arrangement 
of the straight-line overhead construc- 
tion wood is used for the pole, cross arm 
and brace, and the insulator is supported 
by means of a short span wire from iron 
brackets secured to the wooden cross 
arm. This construction insured a high 
insulation at a low first cost, the entire 
line having been constructed for but a 
slightly increased expense of the cost of 
standard construction, and at the same 
time so built that in case of failure of the 
alternating motor system the standard 
direct current motor system could be put 
into service without changing any parts. 
The working conductor was placed 22 
feet above the top of the rails in order that 
train men when standing upon the tops 
of the freight cars going over the road 
could not come in contact with the work- 
ing conductor. 


rotary converter was first installed to 
conduct the experiments with. 

In order to explain clearly the princi- 
ples on which the system is based, the 
statements made by Mr. Arnold before 
the Great Barrington convention on June 
19, 1902, are again reproduced as follows: 

“The principles underlying the system 
I advocate and which I call an electro- 
pneumatic system, are as follows: 

1. “A single-phase or multiphase mo- 
tor, mounted directly upon the car, de- 
signed for the average power required 
by the car, and running continuously at 
a constant speed and a constant load, 
and, therefore, at maximum efficiency. 

2. “Instead of stopping and starting 
this motor and dissipating the energy 
through resistances, as is customary with 
all other systems known to me, I control 
the speed of the car by retarding or ac- 
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celerating the parts usually known as the 
rotor and stator of the motor, by means 
of compressed air, in such a manner that 
I save a portion of the energy which is 
ordinarily dissipated through resistances, 
and store it to assist in starting the car, 
helping over grades, for use in switching 
purposes, and for the operation of the 
brakes. 

3. “ By this method of control I secure 
an infinite number of speeds, from zero to 
the maximum speed of the car, which may 
or may not be at the synchronous speed of 
the motor, for with the air controlling 
mechanism working compressing, the 
speeds below synchronism are maintained, 
and by reversing the direction of the air 


ure, each car becomes an independent 
unit and capable, in case of loss of cur- 
rent from the line of running a reason- 
able distance without contact with the 
working conductor. This feature will en- 
able a car to work on a high tension 
trolley wire or active conductor over 
private right of way, and allow the active 
conductor to be stopped where the pri- 
vate right of way ceases, and the car to 
proceed through a city or town on any 
tracks, whether electrically equipped or 
not, until it reaches the outskirts of the 
city or town where it can take up the 
working conductor again on private right 
of way. This feature is also valuable in 
switching work, for each car being inde- 

















FIG. 3.—EXTERIOR VIEW OF MOTOR, ARNOLD ELECTRO-PNEUMATIC RAILWAY SYSTEM. 


through the controller speeds above syn- 
chronism may be attained for reasonable 
distances. This feature gives to the alter- 
nating current motor the element abso- 
lutely essential for practical railway work, 
for it permits a car or train to ascend a 
grade at any speed with the motor working 
at its maximum efficiency and imparting its 
full torque to the car. When descending 
the grade the motor may utilize its full 
power drawn from the line in compress- 
ing air, or it may be used to compress 
air with the stored energy of the train, 
thereby acting as a brake. 

4. “ By virtue of the air storage feat- 





pendent it can leave the main line track 
and operate over switches or sidings 
without complicating the yards with ad- 
ditional overhead or third rail conduc- 
tors, thus necessitating through line con- 
ductors over main line track or tracks 
only. 

5. “Since a single-phase motor can 
be used the motors can be supplied with 
current from a single overhead wire or 
third rail, and with a single rail return 
circuit, thus permitting the overhead con- 
struction, or third rail construction, to 
conform to the standard of to-day, ex- 
cept that a much higher working voltage 








COMPRESSED AIR. 


can be used, provided the insulation is 
taken care of. Furthermore, in steam 
railway work this system, by virtue of 
its single-phase feature, will only require 
the use of one of the track rails for the 
return circuit, thus leaving the other 
rail for the use of the signal system, 
which, up to the present time, does. not 
seem to have been satisfactorily solved 
without the use of one of the track rails. 

6. “The current will be taken from 
the working conductor at any voltage up 
to the limit of the insulation, and in case 
this voltage is high (I am building my 
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ductor through cities and towns, this 
working conductor will be supplied with 
energy through a stationary transformer 
at each city limit, thus making the work- 
ing conductor through the cities or towns 
safe. 

7. “By virtue of the speed of the mo- 
tor and its constant load, either when the 
car is in motion or when it is standing 
still, and the motor is compressing air, 
the variable load now customary in elec- 
tric railway power plants is eliminated, 
and the power station works at practi- 
cally a constant load, thereby eliminating 

















FIG. 4.—FORWARD VIEW 


line for 15,000 volts), a static transformer 
will be carried upon each car and the 
pressure reduced from the line voltage 
to the voltage of the motor, which in 
the case under construction is designed 
for 200 volts. Where it is unnecessary to 
utilize so high a line pressure the motor 
may be designed for the working voltage, 
and the current fed directly from the 
working conductor into the motor, thus 
eliminating the static transformer. When 
a high voltage working conductor and 
static transformer is used, and it is 
thought advisable to use a working con- 
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a large part of the investment at present 
requisite in power station and line con- 
struction. Furthermore, by virtue of the 
air storage feature, each car, in the par- 
ticular apparatus I have designed, is 
capable at any time when current is on 
the working conductor, of delivering to 
the car wheels a much greater torque in 
proportion to the capacity of the motor 
than is possible with any electrical sys- 
tem known to-day. 

“T believe that by the adoption of this 
system the following results will be accom- 
plished: 
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1. “The entire elimination of the 
present standard system of rotary con- 
verter sub-station plant, together with 
the maintenance thereon, and the cost of 
the necessary attendants. 

2. “The absorbing and _ rendering 
available for useful work in starting, or 
otherwise, a large percentage of the en- 
ergy stored in the moving mass which 
under the present methods of operation 
is dissipated at the brake shoes. 
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of the principles of the system and the 
mechanism of its working parts: 
Figure I represents diagramatically 
the working parts of one form of the 
system: The rotor, R, of a single-phase in- 
duction motor is geared to the axle of 
the car and by means of crank pin, C, se- 
cured in pinion, P, also drives the com- 
pressor cylinder, R C, while stator, S, can 
freely revolve around the rotor and drive 
by means of a crank pin, C, the compressor 

















FIG. 5.—REAR VIEW, 


. “A large reduction in the first cost 
of electrically equipped long distance 
railroads, thereby making it feasible, 
from an engineering and business stand- 
point, to equip many roads which cannot 
now be shown advisable, thus opening 
up the steam railway field to the industry 
in which we are now engaged”. 

The following description, together 
with the accompanying illustrations, will 
set forth more in detail the application 
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cylinder, S C. Both cylinders are piped 
to air reservoirs located under the car 
and are also provided with suitable valves 
manipulated from a single controller on 
the car platform for making them per- 
form their various functions, thus the 
entire regulation of the speed and power 
of the car is controlled by the air cylin- 
der and no other regulating devices are 
necessary. The cylinder valves are elec- 
trically operated which makes it possi- 
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ble for each cylinder when driven by the 
electric motor to compress air into the 
tanks, and when operated by compressed 
air to furnish mechanical energy for 
moving the car. When, for instance, the 
cylinder is compressing air the valves 
work like inlet and outlet poppet valves 
of a common air pump, while on the 
other hand if the cylinders are supplied 
with compressed air each valve is oper- 
ated electrically by a pilot solenoid con- 
nected with the valve seat in such a man- 
ner that the energy for moving the valve 
is supplied by the compressed air, there- 
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upon the platform of the car or in the 
cab of the locomotive, and so arranged 
that one or more units may be operated 
from the platform or cab of any unit 
without the necessity of connecting wires 
between the units. 

Since the motor may be of the simplest 
type of induction motor without a com- 
mutator, and the system does not require 
the manipulation or breaking of the main 
current, the motor may be designed for 
any working voltage and be of any type 
which will maintain a constant speed 
when provided with a constant load. This 




















FIG. 6.—GENERAL VIEW, LATEST FORM OF TRUCK AND MOTOR. 


by making the valve practically self-actu- 
ating. The time of operation of the valve 
is controlled by a series of collector 
rings revolving with the engine shaft, 
and their regular operation is interrupted 
and varied to suit the requirements by 
means of the motorman’s controller. 
When a rotary or turbine type of air 
engine is used all of the above valves and 
reciprocating parts are eliminated and 
the entire controlling mechanism consists 
of two air valves operated from a single 
engineer’s valve, which may be located 


eliminates the necessity of all step-down 
transformers, resistances or other reg- 
ulating devices and confines the current 
to the motors themselves, and as these are 
below the car floor the danger from the 
current is reduced to the minimum. 

At the same time the air cylinders, in 
addition to performing all the functions 
of speed control, give to the machine the 
independent unit element, and the ability 
to store the kinetic energy of the train 
in stopping and utilize it in starting. On 
account of these and other features the 
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electric motors of this system can be 
much smaller in capacity, when rated as 
continuous working motors, than those 
of other systems not possessing this 
equalizing load feature, and the capacity 
of the power house and line can be re- 
duced to about one-half of what would 
be required with systems where the fluc- 
tuating starting loads of the cars are 
transmitted back to the power house. 
In order to better understand the dif- 
ferent operations of the system, Figure 2, 
showing a speed diagram, has been pre- 
pared in which, on the axis of abscissa, 


O D L, are represented the different care 


speeds in per cent. of the synchronous mo- 
tor speed, while the co-ordinate axis, 
A O B, represents the rotor and stator 
speeds corresponding to the car speeds 
shown. 

The operation of the car may be di- 
vided into the following periods: 

1. Standing in-the Station—Referring 
to Figure 1, the rotor, R, is standing still, 
while the stator, S, runs with full syn- 
chronous speed. The stator is then 
transferring the full energy of the electric 
motor through crank, C, to the compres- 
sor cylinder, S C, which energy is being 
delivered in form of compressed air into 
the air reservoir. Since the relative ve- 
locity between the stator and the rotor 
is, under all conditions of operation, con- 
stant, the speed curves of stator and ro- 
tor may be represented by two parallel 
lines, O C R and A D S, in Figure 2. The 
origin, O, of the given co-ordinate sys- 
tem represents the period of rest of the 
car, and therefore, indicates zero rotor 
speed and full stator speed in a negative 
or downward direction, as the stator is 
now revolving in the opposite direction 
from that which the rotor must revolve 
to drive the car forward. 

Let it be further assumed that for an 
instant O A equals the active torque of 
the stator, then it will be easily under- 
stood that O B, which equals O A, rep- 
resents the reactive torque of the rotor 
exerted on the car axle, meaning that if 
the car is free to move the reactive 
torque can be used advantageously for 
the starting and acceleration of the car. 

When the car is standing in a station 
it is held at rest by moving the control- 
ler to such a position that the outlet pipe 
from _ rotor cylinder, 7 C, is throttled. 
thereby increasing the pressure behind 
the piston to such an extent that it over- 
comes the effect of the rotor, R, to re- 


volve, thus tending to cause the stator, S, 
to revolve and at the same time holds the 
car at rest without the use of wheel 
brakes. 

2. Starting and Accelerating —To 
start the car the air cushion behind the 
piston of R C is removed and the air 
which is being compressed by cylinder, 
S C, supplemented by the stored air from 
the tanks, is admitted to the cylinder, 
KC, with the controller at the position 
of maximum cut-off. The rotor then be- 
gins to revolve, and as it accelerates the 
stator slows down by exactly the same 
amount that the rotor has increased its 
speed, and as the rotor and car speed in- 
crease the controller is gradually moved 
to a smaller percentage of cut-off until 
the car speed corresponds to the full syn- 
chronous speed of the motor, at which 
time the stator comes to rest. 

During this period of acceleration the 
air compressed by cylinder, S C, instead 
of being delivered to the tanks to lose 
its heat, is delivered, hot, directly to the 
rotor cylinders, thus greatly increasing 
the efficiency of the combination, as the 
heat usually lost in air systems is utilized 
and the advantages of heated air gained 
without a reheater, and as the pressure 
used is low many of the ordinary diffi- 
culties in the use of compressed air dis- 
appear. If the rate of acceleration is 
such that cylinder, R C, uses all of the air 
supplied by cylinder, S C, no exhaust to 
the atmosphere from cylinder, R C, takes 
place. 

Referring now to Figure 2, which 
graphically represents this process, since 
the electric motor runs always at a con- 
stant speed and a constant load, it has a 
constant torque, and therefore the distance 
between lines O C R and A D S may be 
considered as representing the energy de- 
livered by the electric motor. The length 
of any ordinate extending from O D to 
O C represents the proportionate amount 
of energy derived from the electric motor 
which is applied directly through pinion, 
P. and gear, G, of Figure 1 to the propul- 
sion of the car, while the corresponding 
ordinate extending below O D to A D rep- 
resents the proportionate amount of the 
energy of the electric motor which is ab- 
sorbed in compressing air through cylin- 
der, S C, which energy, in the form of air, 
is immediately transferred to cylinder, 
R C, and is utilized in accelerating the 
car. 
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In practice, however, since there will 
be a loss in transferring the energy from 
electrical energy into energy in the form 
of compressed air and back again into 
mechanical energy, this loss, whatever it 
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power of the electric motor upon the 
car axle during the period of accelera- 
tion. Should it be desired to accelerate 
at a greater rate than the full power of 
the electric motor is capable of giving to 
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FIG. 8.—TRANSVERSE SECTION OF LOCOMOTIVE—ARNOLD ELECTRO-PNEUMATIC 
RAILWAY SYSTEM. 


may be, must be drawn from the storage 
tanks, and the requisite amount of air 
from these tanks supplied to rotor cylin- 
der, R C, in order to maintain the full 





the car the additional energy may be sup- 
plied in the form of air from the storage 
tanks through cylinder, R C, thus increas- 
ing the total energy given to the car 














during acceleration, in which case this 
total power would be represented for any 
given instant by a point above line, B C. 

3. Full Speed—When the rotor has 
reached full synchronous speed by the 
previous operation, this speed can be 
maintained by moving the controller to 
another position, which will throttle the 
outlet pipe of cylinder, S C, until the re- 
action due to the pressure behind the 
piston equals the full capacity of the elec- 
tric motor. An overload or underload 
may be placed upon the motor by vary- 
ing this pressure, but under normal con- 
ditions of operation cylinder, S C, is pro- 
vided with an automatic valve which 
keeps a constant pressure behind its pis- 
ton thus maintaining an absolutely con- 
stant load upon the electric motor and 
consequently a uniform demand of elec- 
trical energy from the line. This uniform 
load is represented by the parallel lines, 
OC Rand ADS, of Figure 2. 

With the controller set at full speed 
position the inlet valves of rotor cylinder, 
R C, are held open and the piston runs 
free and the electric motor now gives 
its full power to the car axle, and the 
stator and its air mechanism will remain 
at rest as long as the car runs at the 
speed corresponding to the synchronous 
speed of the motor. 

4. Speed Variations—There are usually 
certain places on any road where high 
rates of speed can be maintained for 
short distances, and as these speeds 
might be higher than the synchronous 
speed for which the motor was designed 
they are provided for as follows: 

Assuming that the car is running at 
synchronous speed, the controller may 
be moved to such a position that the 
valves of stator cylinder, S C, operate in 
such a manner as to cause it to act as 
an engine and revolve stator, S, in the 
same direction as rotor, R, is revolving. 
This now causes, owing to the constantly 
electrically maintained relative difference 
in speed between the stator and the ro- 
tor, an increase of speed of the rotor 
and car axle, due to the motor automati- 
cally working as a magnetic clutch, with- 
out mechanical contact, and if the re- 
sistance of the car or train is less than 
the capacity of the electric motor the 
air necessary for revolving the stator can 
be obtained, hot, from the rotor cylinder, 
R C, without drawing from the tanks, and 
a speed above synchronism indirectly 
proportional to the resistance of the train 


COMPRESSED AIR. 








2846 


maintained indefinitely. When the re- 
sistance of the train is greater than the 
capacity of the electric motor speeds 
above synchronism can be obtained only 
by supplying rotor cylinder, R C,. with 
stored air from the tanks and can only 
be maintained for short distances, or un- 
til the storage capacity of the air reser- 
voirs is exhausted. This condition cor- 
responds to the spurts that can be made 
by a steam locomotive when working 
above the steaming capacity of the boil- 
er. The distance from the line, O D L, 
to that portion of the line, A D S, above 
O D L, in Figure 2, represents, at any 
given speed, the proportionate amount of 
energy which must come from the tanks 
and be supplied through cylinder, S C, 
and the distance from D L to C R rep- 
resents the total energy given to the car 
by the combined action of the electric 
motor and the stator cylinder when oper- 
ating under these conditions. The en- 
ergy delivered to the car can be still 
further increased by admitting air into 
rotor cylinder, R C, and allowing it to 
work as an engine. 

5. Retardation—To bring the car or 
train to rest, instead of applying mechan- 
ical brakes to the wheels in the ordinary 
manner and thereby dissipating the en- 
tire stored energy of the car or train in 
the form of heat, this energy is saved 
in the form of compressed air, to assist 
in starting the car or train, by setting 
the controller in such a position that 
rotor cylinder, R C, compresses air and 
delivers it into the storage tanks. Any 
desired rate of retardation can be secured 
by throttling the delivery pipes from ro- 
tor cylinder, R C, and in practice this 
pipe is provided with an automatic valve 
which releases just before the slipping 
point of the wheels, thus allowing the 
motorman to brake as rapidly as he de- 
sires without liability of flattening the 
wheels. Supplemental wheel brakes are 
provided for emergency, but need not 
often be used, and the ordinary wear and 
tear on them is saved. When the car is 
again at rest the cycle of performance as 
above given is repeated for the next run. 

6. Reversing—When it is desired to 
run the car backward for short distances 
the electric motor is not disturbed and 
the power is furnished by the rotor cyl- 
inder, R C, by reversing the action of the 
valves, but if it is desired to run back- 
ward for any great distance the current 
is thrown off the motor, the stator engine 
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reversed, and the stator brought to 
speed by the air, when the current is 
again thrown onto the motor, and the 
cycle of operation is the same as when 
running forward. 

Figure 3 represents the exterior of the 
electric motor, showing the cranks of the 
stator and rotor, also collector rings for 
operating the valves of the air cylinders 
when working as engines. Figures 4 and 5 
show, mounted upon a truck, two views 
of the first electro-pneumatic motor con- 
structed, and upon which the first experi- 
ments were conducted. The single mo- 
tor represented in Figures 4 and 5 was too 
small in capacity to propel a large car 
and it was decided to experiment with 
an improvised locomotive, consisting of 
the truck and motor shown, carrying 
suitable air tanks and transformers upon 
a temporary frame structure, and _ this 
locomotive was the one upon which the 
trial runs were made and passengers car- 
ried on June 15, 1902. Figure 6 shows a 
general view of the new electro-pneu- 
matic motor constructed after the pre- 
liminary experiments had been made on 
the first motor. For experimental pur- 
poses this truck was fitted up in the form 
of a locomotive as shown in longitudinal 
and transverse section by Figures 7 and 8. 
and it was this locomotive that was re- 
cently destroyed by fire. In order that 
the locomotive might operate as an in- 
dependent air unit upon tracks not 
equipped with overhead electrical con- 
ductor it was provided with a small stor- 
age battery and small motor-generator 
for charging the batteries and for operat- 
ing the headlight. These auxiliaries are 
not necessary for the successful operation 
of the system, provided the locomotive 
can always be supplied with electric cur- 
rent from the working conductor, for 
then the valves can be made to operate 
from alternating current and thus elimi- 
nate the use of motor-generator and 
batteries. When, however, it is desired 
to operate independently of the electric 
conductor these auxiliaries are necessary, 
and one set may supply an entire train. 
It will be seen that the locomotive is 
also provided with transformers, another 
auxiliary which is unnecessary in case 
the motors are designed for the voltage 
transmitted over the working conductor, 
but in this case transformers were used 
because the manufacturer of the motors 
could not be induced at the time they 
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were purchased to build a high-tension 
motor for railway work, consequently 
the parts of a standard motor were util- 
ized and a pressure of 200 volts adopted 
for the motors, as this was the most 
economical voltage that could be used 
with the particular parts selected. This 
locomotive was provided with all neces- 
sary testing instruments, and had been 
operated in the barns for some time and 
found to perform all its functions suc- 
cessfully, and would have been placed 
on the road and experiments with it 
would now be in process had it not been 
destroyed. 





Hocking Valley R. R. Instruction Car.* 


In keeping with the spirit of progress, 
the Hocking Valley Railroad has recently 
built at their shops in Columbus, O., from 
designs made by Mr. S. S. Stiffey, super- 
intendent of motive power, an elaborate, 
up-to-date instruction car, which contains 
all the apparatus necessary to demonstrate 
thoroughly the workings of the air brakes, 
steam heat, injectors, lubricators and other 
attachments usually found in modern rail-* 
way service, and it is to be used for the 
purpose of instructing the employees of this 
system in the correct method of caring for, 
operating and maintaining these devices. 

In the accompanying illustrations of the 
car, view No. 1 shows the exterior. View 
No. 2 shows the interior, looking toward 
the office and reception room. The brakes 
are operated by the engineer’s brake valves, 
either Westinghouse or New York, as de- 
sired, both of these types of brakes being 
used on this system, and they are shown 
located in the end of the car, mounted on 
the main reservoir. The freight brakes, 18 
in all, consisting of 9 Westinghouse and 9 
New York equipments, are located on one 
side of the car, while the passenger brakes, 
consisting of engine, tender and passenger 
coach equipment, are located on the other, 
thus leaving a large space between the 
equipments in the center of the car for the 
accommodation of the classes. 

The brake valves are so piped that the 
apparatus may be operated by either the 
Westinghouse or the New York, by simply 
cutting out one or the other. To each 
engineer’s valve there is a sectional valve 


*By F. M. Nellis, in the Air Brake Depart- 
ment, Railway and Locomotive Engineering. II- 
lustrations given through the courtesy of that 
publication. 
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NO, I.—EXTERIOR VIEW OF THE 


of the same type, connected in tandem, so 
that the student can see just what each 
valve is doing in each position of the 
handle. The triple valves also have sec- 
tional models working in tandem with 
them, so that their operation may be easily 
seen and understood. Sectional parts of 
all air brake valves, steam valves and lubri- 
cators used on the system, are conveniently 
located in different parts of.the car, where 
they may be examined and their construc- 
tion studied. 

Five large charts of the New York quick 
action triple valve, showing its different 
positions while in action, adorn the sides 
of the car, and are hung just above the 
passenger equipment. The train air signal 
piping is attached to the roof, where it may 
be conveniently operated and yet not be in 
the way. 

View No. 3 shows the interior of the 
car, looking toward the other end, in which 
the Fairbanks and Morse air compressor, 
which furnishes the compressed air to 
operate the brakes, is located. A gasoline 
engine operates the compressor, so that 
there is no necessity for a boiler or a coal 
and water storage. View No. 4 shows the 
office and instructor’s room, with upper 
and lower berths for the accommodation 
of those in charge. 


HOCKING VALLEY AIR-BRAKE INSTRUCTION CAR. 





NO. 2.—AN INTERIOR VIEW OF THE HOCKING 
VALLEY AIR-BRAKE INSTRUCTION CAR. 





NO. 3.— INTERIOR VIEW OF THE HOCKING VALLEY AIR-BRAKE INSTRUCTION CAR, 
LOOKING DOWN THE AISLE WAY TOWARD THE COMPRESSOR. 


NO. 4.—THE OFFICE AND SLEEPING ROOM OF THE HOCKING VALLEY AIR-BRAKE 
INSTRUCTION CAR. 

















The piping for the brakes is the same 
in length as that found on an ordinary 
train of 18 cars, and is so arranged that all 
angle cocks and cut-out cocks may be con- 
veniently manipulated in the same manner 
that it is done in actual service on the road, 
and the whole or any desired part of the 
brakes operated at will. By this means all 
the peculiar operations of the brakes, due 
to cutting in cars with defective triples, or 
cutting them out, as well as the effect pro- 
duced at the brake valve on the train pipe 
exhaust by different lengths of train pipe 
may be shown. The whole interior 
arrangement of the apparatus is convenient 
and compact, utilizing all available space 
in such manner as best to serve the purpose 
for which the car is intended, which reflects 
much credit on the ability of the designer. 

The car is in charge of Mr. L. C. Engler, 
general road foreman of engines, who is 
assisted by Mr. H. H. Hill, assistant road 
foreman of engines, and Mr. W. H. Wiley, 
traveling fireman. The car will be kept 
in operation al] the time over the 1,100 
miles of road owned and operated by the 
Hocking Valley Company, and will on 
those lines, as similar cars have done on 
other lines, prove a great benefit to the 
employees, and a paying investment to the 
company. 





Notes. 





The American Pneumatic Cushion 
Company, of New York, has been incor- 
porated with a capital of $5,000. The in- 
corporators are Chas. B. F. Burton, 
Taylor S. Buck and H. Hoellis. 





The Thompson Air Compressor Com- 
pany, of New York, has been incorpo- 
rated with a capital of $50,000. The in- 
corporators are Chas. O. Thompson, H. 
M. Seely and Wm. M. Stockbridge. 





In cleaning up after the great fire 
which recently devastated the business 
section of Baltimore, Md., compressed 
air promises to be found of much service 
for cleaning bricks. The air blast has 
already been proven successful in that 
respect. 





Assistant Chief Thos. Haines, of the 
St. Louis Fire Department, has invented 
a combined aerial ladder and water tower 
which is said to be one of the most prac- 
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tical in existence. This water tower may 
be raised by means of compressed air or 
by a single screw. 





Pneumatic sweepers have been tried 
with success in the city of Indianapolis, 
Ind. As soon as the snow disappears 
these machines will be put at work by 
the Indianapolis Street Cleaning Com- 
pany, which is operated under the direc- 
tion of the Board of Works. 





The patent war, which has of late so 
excited the automobile trade in this 
country, is over the Seldon patent, which 
was taken out in the United States in 
1879, which was for a motor car driven 
by compressed air. It is not certain, 
however, whether this vehicle was ever 
constructed, 





The attention of readers of Com- 
PRESSED AIR is called to the fact that our 
supply of copies of CoMPRESSED ArR for 
November, 1902, is exhausted, and that 
we still have a demand for them for 
binding. We shall be glad to pay the 
regular price for any copies of that 
issue which are sent to this office. 





Among the recent inventions patented 
in England is a device by W. O. Wood 
and J. H. Miller, both of South Hetton. 
Durham, Eng., for .mining machines of 
the chain cutter type. The machine is 
pushed or pulled in any direction by a 
pneumatic cylinder, provided with a 
valve or disconnectable hose to supply 
air to the pressure end. 





Compressed air is being utilized by 
physicians in the care of all diseases of 
the air passages such as catarrh, bron- 
chitis, tuberculosis, hay fever, asthma, 
etc. By means of compressed air and a 
series of tubes the various ingredients 
which are used in treating these diseases 
and to destroy the germs are brought 
into direct contact with the affected 
parts. 





F. C. Weber, a mining engineer of 
Pittsburg, Pa., has devised a system 
which he believes will be of great im- 
portance in preventing mining disasters. 
His plan is simply a system of surface 
piping attached to air compressors which 
will supply sufficient air for entombed 
miners, and.at the same time provide a 


2851 COMPRESSED AIR. 


means of exhaust for deadly gases. Mr. 
Weber has applied for patents covering 
this plan. 


J. A. Sangster, of the St. Clair En- 
gineering Works, Aberdeen, Scotland, 
has constructed a pneumatic surfacing 
machine, the first one of these supplied 
to the granite trade by an English man- 
ufacturer. A recent test of it is said to 
have been very satisfactory. The ma- 
chine is operated by one man and can, 
it is claimed, level, ready for polishing, 
about 10 square feet per hour. 

The ratification of the canal treaty 
with the new republic of Panama is of 
interest to all manufacturers of com- 
pressed air machinery. There is no doubt 
that the difficulties presented in the 
building of that canal will result in the 
adoption of compressed air for many du- 
ties. Rock drills and channeling ma- 
chines will play an important feature 
wherever there is any rock excavation to 
be made. 





The Taissey Pneumatic Service Com- 
pany, of Indianapolis, Ind., has been re- 
organized and the capital stock increased 
to $100,000. The following officers have 
been elected: President, F. H. Cooper, 
one of the founders of Siegel, Cooper 
& Co.; vice-president, C. A. Lockhart, 
of Buffalo; secretary, Thos, Bemis, of 
Indianapolis, and treasurer, Major Col- 
lins, of Indianapolis. The Taissey pneu- 
matic tube service is used im a number of 
department stores. 


The Eastern Railway of France has 
adopted a car heating system in which a 
mixture of steam and compressed air 
was used. It was found that by admit- 
ting a limited amount of compressed air 
the rate of flow of the steam was in- 
creased sufficiently to keep any water of 
condensation moving constantly toward 
the discharge end. It is also claimed 
that this new system makes it possible 
to heat long trains more rapidly and to 
make traps operate with greater cer- 
tainty. 


Some idea of the value of compressed 
air for mining operations can be ob- 
tained from a report of the results se- 
cured by Meister Bros. in their mines 
in Kirkwood, W.Va. By the use of an 


air compressor and a compressed air 
coal cutter, it is said the operators are 
now able to mine about 8o tons daily, an 
output of over 60 tons more than was 
formerly mined. The operating force 
has been reduced from 25 to 8 men. It 
is reported that the machine will cut 
three rooms 28 feet wide daily and does 
the work requiring the hand labor of 28 
men, 


Since the great fire at Baltimore, Md., 
the authorities of the city of New York 
have been discussing various plans to 
prevent such a conflagration in the latter 
city. One plan recommended is a salt 
water pumping system which will pre- 
vent the possibility of a shortage in the 
water supply. The power recommended 
to operate the pumps is a battery of gas 
engines using illuminating gas from the 
street mains. To start these engines 
compressed air at a pressure of 200 
pounds to the square inch will be used. 
This application will, it is claimed, make 
it possible to start the engines at a 
moment’s warning. 


The Medina Quarry Company, with 
quarries at Albion, N. Y., has just in- 
stalled a compressor -plant to operate 
rock drills and stone cutting tools. This 
concern has seen the economies result- 
ing from compressed air installations 
and has determined to take advantage of 
them. The compressor installed was 
built by the Ingersoll-Sergeant Drill 
Company and is of the Class “H” type, 
with simple steam cylinders 12 inches in 
diameter, air cylinders 18% inches and 
12% inches in diameter, and 12-inch 
stroke. This company has just issued 
an artistic booklet illustrating the use of 
its stone in many prominent buildings 
of New York State. 


The Illinois Pneumatic Power Com- 
pany is reported to be negotiating for 
the purchase of a tract of land near Chi- 
cago, on which it plans to build an elabo- 
rate plant. The intention of this com- 
pany, as outlined by one of its officials, 
is to utilize power obtained from wind- 
mills in making liquid air, liquid oxygen, 
ice and compressed air. Sheds are to be 


built which it is claimed will be kept so 
cold with the manufacture of liquid air 
that ice can be made in them by simply 
carrying water inside. 


Its official fur- 
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ther states that the company intends 
eventually to extend a system of piping 
through the city of Chicago to furnish 
compressed air. 





The mechanical method of handling 
ores by the Muffly process is placing the 
ore in a revolving cylinder, which agi- 
tates by lifting up at the sides and 
dropping back over the centre. Cyanide 
is injected into the cylinder in the form 
of spray, by means of compressed air, 
the current of air picking up the cyanide 
just before entering the cylinder. The 
air current passes through a heater en 
route, by means of which the tempera- 
ture is regulated to suit conditions of ex- 
traction. The pulp lifted up by the re- 
volving cylinder falls down through this 
spray as it discharges. The inventors 
claim that this method of introducing air 
and the solution “ provides a more ef- 
fectual and economical supply of oxygen 
to replace that element rapidly as it sep- 
arates from the cyanogen compound to 
enter into new molecular combination 
with gold, silver and potassium.—Pacific 
Coast Miner. 





A steam or compressed air motor will, 
if its efficiency makes good the claims of 
its inventor, Peter Thornley, of Burton- 
upon-Trent, enable express and railway 
engines to run twice the present speed 
at only half the cost, or of Atlantic liners 
to cross from Liverpool to New York 
in three days. 

Thornley has devised a valve which 
will admit a given quantity of steam 
every commencement of the stroke, and 
which is so nicely adjusted that the ex- 
pansive force of the steam admitted is 
just sufficient to drive the piston at the 
end of its journey. It is actually 
claimed that one ton of coal will produce 
as much power as eight tons with the 
existing types. 

In even the best railway locomotives 
the steam is admitted after the piston 
has moved from five inches to eight 
inches along the cylinder, thus forming 
a vacuum of several hundred cubic 
inches in extent to be filled up before an 
ounce of power is exerted.—American 
Inventor. 





The Treadwell Mines of Douglas 


Island, Alaska, were described in a paper 
presented by R. A. Kenzie, at a recent 
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meeting of the American Institute of 
Mining Engineers. Regarding machine 
drilling at these mines, Mr. Kenzie says 
that over 75 of the ore mined from 


the Treadwell has come from the 
open or surface pits where machine 
drilling is seen at its best. The 3%- 


inch diameter Ingersoll-Sergeant drills 
set on tripods are used in all the pits 
at present. The average number of feet 
drilled per machine in 10 hours is 36.35. 
The holes are drilled to an average depth 
of 12 feet and each machine will break 
60.69 tons of ore per shift of 10 hours. 
When the pits were smaller and the dif- 
ficulty of setting the drills was not so 
great as at present the average number 
of feet drilled was much higher and the 
breaking capacity of machine drill was 
from 150 to 200 tons of ore per shift of 
10 hours. The veins are worked by drill- 
ing and blasting the ore from a series 
of terraces around the chute raised as a 
centre. 





The North-Eastern Railway will adopt 
the Westinghouse system of electro- 
pneumatic power signals at the New 
Paragon station at Hull, England. The 
proposed installation will be the largest 
in the kingdom, and will be the record 
instance in which power signalling has 
been applied to the working of passen- 
ger traffic, a smaller plant having been 
put into working at Bolton on the Lan- 
cashire and Yorkshire in September last. 
The plant at Hull will comprise two 
cabins, one fitted with 179 levers and the 
other with 153. The former will be 
placed at the entrance to the station and 
the other about 100 yards to the west 
of the present Park street box. They 
will control all the signals and points 
for four incoming and three outgoing 
main lines, and all the train movements 
at the new station, which is to consist of 
14 platforms. The work will be taken 
in hand at once and will proceed simulta- 
neously with the work of building the 
station. It is hoped that some of the 
signals will be in operation at the end 
of the year, though the complete instal- 
lation will probably not be ready till 
two years hence. 





For some years it has been evident 
that, by the substitution of either electri- 
cal or pneumatic power for the mere 
hand labor of the signalman, a complete 
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revolution would be effected in the mode 
of working railway signals and points. 
At the present moment there are three 
distinct systems of power signalling en- 
gaging the attention of British railway 
managers: (1) The all-electric, (2) the 
electro-pneumatic, and (3) the purely 
pneumatic. The North-Eastern Railway 
Company have already adopted installa- 
tions of the two first-named systems at 
Severus Junction, York, Green Lanes, 
and at Tyne Dock, respectively, and, in 
order to decide the relative merits of the 
three systems, are now arranging for an 
installation of the low-pressure pneu- 
matic signalling. The Great Central 
Railway Company, who have recently 
decided upon the installation of the 
“Millar” system of signalling through the 
Woodhead Tunnel, have, we learn, now 
also placed an important conttact with 
the British Pneumatic Signalling Com- 
pany for an installation, in the neighbor- 
hood of Manchester, of pneumatic sig- 
nalling on the low-pressure system. 
This plant will extend over a very large 
area, and will be the largest power- 
signalling installation in this country, 
and second only to that now in opera- 
tion at the South Terminal Station at 
Boston. The Caledonian Railway Com- 
pany have also decided upon the adop- 
tion, experimentally, of Taylor’s electri- 
cal-signalling system, in order to test 
this method of working before finally 
deciding upon the system to be used at 
their new central station at Glasgow.— 
Tramway World (Eng.). 





A new motor has been recently pat- 
ented by Mr. Peter Thornley, a Burton 
engineer, an invention, it is claimed, of 
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such importance that its development 
may result, for example, in doubling the 
present speed of express railway en- 
gines. 

Mr. Thornley claims that his new 
methods of valve gear solve the problem 
which has exercised the minds of thou- 
sands of people. The great importance 
of the invention centres in getting the 
steam into the cylinder at exactly the 
point which is the commencement of the 
stroke. This effects a saving of at least 
25 per cent. of power, and, of course, a 
proportionate saving all round. As a 
reciprocating engine it can be run at a 
much higher rate of speed than has hith- 
erto been accomplished. The ingenious 
mechanism of the valve gear allows for 
this. It is simplicity itself, and the en- 
gine can be worked under the highest 
possible pressure. There is also a re- 
markable saving of nearly 50 per cent. in 
weight and space. The engines can be 
fixed in a series of twelve or even 
twenty cylinders and cranks, all working 
in unison and controlled by one lever. 
The lubricating is accomplished by a 
simple and novel process, all the internal 
workings being fed from one point. 

Mr. Thornley claims that his invention 
may be worked with equal success by 
compressed air. rendering it invaluable 
for submarine boats. He declares that 
its capabilities are beyond even his most 
sanguine expectations, and that by its 
means ocean liners would easily beat 
turbines both in speed and economy. 
Its chief use, however, he considers will 
be for heavy road traffic, in which direc- 
tion it would do more than the work of 
petrol at half the cost—Hardware Trade 
Journal (Eng.). 
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U.S. PATENTS GRANTED JAN. , 1904. 
Specially prepared for COMPRESSED AIR. 


748,568. PNEUMATIC TOOL. Robert L. Am- 
brose, Tarrytown, N. Y., assignor to Rand 
Drill Company, New York, N. Y., a Corpora- 
tion of New York. Filed Mar. 22, 1901. 
Serial No. 52,280. 
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A pneumatic hand-tool the combination with a 
barrel and a handle, separably connected by 
screw-threads, of a taper key mounted in a 
transverse way in a portion rigid with one of 
said members, and in frictional contact with a 
portion rigid with the other of said members, 
and provided with means for locking it in 
position. 


748,575. PNEUMATIC STACKER. Elling O. 
Berg, Madison, Minn. Filed Mar. 27, 1903. 
Serial No. 149,809. 


The combination with a separator, of a fan in 
position to receive the straw, and provided with 
a discharging-stack, the trough extending trans- 
versely of the machine, in position to receive 
the chaff, a fan-case receiving from one end of 
said trough, a feed-worm working in said trough, 
and a fan-head secured on the shaft of said 


feed-worm and working in said fan-case, the 
said fan-case having a delivery-stack, which is 
independent of the before-noted stack, sub- 
stantially as described. 


745,640. PNEUMATIC STRAW - STACKER. 
Nels L. Nelson, Crookston, Minn. Filed 
Mar. 4, 1903. Serial No. 146,151. 


A straw-stacker, the combination of a blower 
having a lateral opening, and a hopper arranged 
to direct material toward the lateral opening of 
the blower and provided at its bottom with an 
opening to permit heavy objects to drop through 
the straw-stacker, substantially as described. 


748,660. COMPRESSED-AIR MOTOR. Ed- 
ward W. Schloemer, Milwaukee, Wis. Filed 
M-r. 30, 1901. Serial No. 53,662. 











A motor comprising two motor-cylinders, pis- 
tons therein, each motor-cylinder having two 
parallel, longitudinal passageways opening into 
the cylinder on each side of the piston, rotary 
valves in said passageways adjacent each end 
thereof, a compressor-cylinder of less diameter 
than the motor-cylinders and arranged between 
them, a_ reservoir-tank, a piston in the com- 
pressor-cylinder, pipes leading from each end of 
the compressor-cylinder to the tank, and thence 
discharging into one of the longitudinal pas- 
ages of each motor-cylinder, an exhaust-pipe 
leading from the other passage, a cranked shaft, 
piston-rods connected at one end to the pistons, 
and at their opposite ends to the shaft, two 
eccentrics arranged on the shaft adjacent each 
motor-cylinder, eccentric rods extending parallel 
with each motor-cylinder, oppositely-arranged 
valve-stems, connected at one end to the valves 
in one of the passages and at their opposite 
ends to une of said valve-rods, means for in- 
itially compressing the air in the tank and 
means for heating the motor-cylinders. 


. 
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748,693. POWER-DRIVEN ROCK- DRILL. 
William A. Box, Denver, Colo., assignor of 
one-half to Eugene Y. Sayer, Denver, Colo. 
Filed Mar. 22, 1901. Serial No. 52,310. 


A power-driven rock-drill, the combination of 
a casing, a rotatable tool supported thereby,. a 
piston movable in the casing independently of 
the tool and constituting a hammer for striking 
the tool, an independently movable plunger lo- 
cated in the casing axially in line with the pis- 
ton and behind the same, and means for recip- 
rocating the plunger in the casing behind siid 
piston to alternately compress the air behind the 
piston and cause a vacuum behind the same, 
whereby the piston is actuated to strike the tool 
and return at each stroke of the plunger, sub- 
stantially as described. 
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In combination in the hammer-actuating mech- 
anism of a machine for drilling and other uses, 
a reciprocating head, a guideway therefor, a 
rotary means for driving the head, and connec- 
tions for converting rotary motion into recip- 
rocating motion of the said head, a reciprocat- 
ing hammer arranged in axial alinement with the 
sail head, and a casing affording provision for 
the confienement of a body of air between the 
head and the hammer, for substantially the pur- 
poses set forth. 


748,733. EMERGENCY AIR-BRAKE. William 
H. Honsberger, Buffalo, N. Y. Filed Oct. 17, 
1963. Serial No. 177,401. 


In combination with a straight-air system, an 
emergency-reservoir, means for charging the 
saine from the regular system, an emergency- 
valve, piping connecting said emergency-valve 
with said emergency-reservoir, a valve for open- 
ing and closing said connection, said emergency- 
valve operating to close the train-pipe connec- 
tion with a brake-cylinder and to establish con- 
nection between said brake-cylinder and _ said 
emergency-reservoir, substantially as and for the 
purposes set forth. 


748,738. ENGINE-GOVERNOR. Edmund Hud- 
son, Templeton, Mass. Filed Sept. 8, 1902. 


Serial No. 122,450. 


The combination, with a motor; and a cylinder 
having a series of perforations leading from the 
inside to the outside thereof; of a member, hav- 
ing similar perforations; and means for shifting 
said member to regulate the registration of the 
perforations in the cylinder and said member. 


748,816. RIVET-HOLDER. Edward F. Terry, 
New York, N. Y. Filed May 19, 1902. Serial 
No. 107,971. 





In combination, a gas-operated riveting-ham- 
mer, a set whereby the head of the rivet is held 
during the operation, a piir of clamping mem- 
bers arranged on the same side of the material 
with the hammer and, respectively, on opposite 
sides of the hammer and means whereby said 
set and clamping members are operated inversely 
to each other. 
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748,731. LUBRICATOR FOR AIR-BRAKE 
PUMPS. Thomas M. Henderson, Ports- 
mouth, Va., assignor of two-thirds to Charles 
Paddock Storrs, Wilmington, Del., and Rob- 
ert Randolph Ilicks, Norfolk, Va. Filed June 
27, 1902. Serial No. 113,524. 


The combination with the air-cylinder of an 
air-brake pump, of an exhaust-steam pipe leading 
from the steam-cylinder into the body of the 
air-cylinder, substantially as and for the purpose 
described. 


748,898. HYDRAULIC AIR-COMPRESSOR. 
William O. Webber, Boston, Mass., assignor 
to Walter C. Carr, New York, N. Y. Filed 

Jan. 8, 1903. Serial No. 138,195. 
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A hydraulic air-compressing apparatus, a 
dewn-flow-pipe consisting of a plurality of ver- 
tical passages, operatively connected to a head- 
tank above, and to a separating-chamber below, 
provided with means for shutting off one or 
more of said passages substantially as specified. 


748,928. VALVE FOR FLUID-PRESSURE 
MOTORS. Charles A. Carlson, Chicago, III. 
Filed Nov. 18, 1902. Serial No. 131,120. 


748,971. LIQUID MIXING AND SPRAYING 
APPARATUS. William H. Millspaugh, San- 
dusky, Ohio, assignor to the Sandusky 
Foundry and Machine Company, Sandusky, 
Ohio, a Corporation of West Virginia. Filed 
Apr. 22, 1908. Serial No. 153,752. 


An apparatus for mixing liquids, a plurality 
of liquid-tanks, an air-pump having a common 
connection therewith, outlet-pipes therefrom hav- 
ing a common discharge, and a removable plate 
in the path of each liquid having an aperture 
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of predetermined size to permit the desired 
relative rate of flow, substantially as described. 


749,121. AUTOMATIC SUCTION-PUMP OR 
VACUUM-CHAMBER. Charles H. Wettlin, 
Asbury Park, N. J., assignor of one-half to 
Asher S. Burton, Asbury Park, N. J. Filed 
Apr. 2, 1908. Serial No. 150,702. 


749,152. PNEUMATIC-DESPATCH SYSTEM. 
Birney C. Batcheller, Philadelphia, Pa. Filed 
Apr. 17, 1901. Serial No. 56,177. 

A pneumatic-despatch system, the combination 
with a pneumatic tube of gates for closing the 
same arranged a sufficient distance apart to give 
ample space between them for a carrier mechan- 
ism for opening and closing said gates actuated 
by a power other than the compression of air 
by an advancing carrier, controlling devices 
whereby the gate-actuating mechanisms are made 
to operate in different directions, means for 
actuating said controlling devices to successively 
close the first and open the second gate set in 
operation by the approach of a carrier to the 
second gate, means for actuating the controlling 
devices to successively close the second and open 
the first gate set in operation by the passage of 
a carrier beyond the second gate, an air-outlet 
passage having connections A3 A4 with the 
tube on both sides of the first gate, a gate 
whereby siid connections are alternately opened 
and closed, gate-actuating mechanism for moving 
said gate and controlling devices for shifting 
said mechanism connected with the actuating 
mechanism of the first tube-gate and arranged 
to connect the opening A4 in the rear of the 
tube-gate with the air-outlet passage when the 
said gate is open and to connect the opening A3 
in advance of said gate when it is closed. 


749,156. VALVE MECHANISM. William A. 
Sollinger, Allegheny, Pa. Filed Dec. 10, 1902. 
Serial No. 134,716. 


749,262. AUTOMATIC FLUID - PRESSURE 
BRAKE APPARATUS. Murray Corrington, 
New York, N. Y.. Filed July 1, 1902. Serial 
No. 113,887. 


A fluid-pressure brake mechanism, the com- 
bination, with a triple valve having connections 
leading to a train-pipe, an auxiliary reservoir 
and a brake-cylinder, respectively, of a supple- 
mental piston for forcing the triple valve into 
its normal or release position and a second valve 
device actuated by an increase of fluid-pressure, 
independently of the movement of the triple- 
valve piston, for varying the pressures on said 
supplemental piston, whereby the same may be 
actuated to force the triple valve into its nor- 
mal or release position. 






i 
i 
} 

4 

4 


is Rai tach 


saisickde a atleast 


tai! a cent 


d 
i 
j 
‘ 





2857 COMPRESSED AIR. 


749,263. AUTOMATIC FLUID - PRESSURE 
BRAKE MECHANISM. Murray Corrington, 
New York, N. Y. Filed July 12, 1902. Serial 
No. 115,317. 


A fluid-pressure brake system, the combination 
with a primary piston controlling by its move- 
ments the admission and exhaust of pressure to 
and from a brake-cylinder, of a passage for 
bleeding the auxiliary reservoir to the atmo- 
sphere, a secondary piston controlling by its 
movements said passage, a valve device actuated 
by a variation of pressure, independently of the 
movement of the primary piston for controlling 
the secondary piston and a passage from one 
side of the secondary piston which is controlled 
by the operation of both the valve device and 
the primary piston. 


749,223. INLET-VALVE FOR COMPRESSING- 
ENGINES. Irving H. Reynolds, Milwaukee, 
Wis. Filed Dec. 15, 1902. Serial No. 135,307. 
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The combination of an engine, a cylinder-head 
secured thereto having fixed and removable walls 
forming an annular valve-chamber therebetween, 
one of which walls is provided with inlet-perfora- 
tions, a sleeve-shaped valve in such annular 
chamber for alternately covering and uncovering 
the inlet-perforations, and means for actuating 
said valve during the operations of the engine, 
substantially as described. 


749,488. SAND-BLAST APPARATUS. Willis 
R. King, New York, N. Y., assignor to the 
Hanson & Van Winkle Company, a Corpora- 
tion of New Jersey. Filed May 21, 1903. 
Serial No. 158,093. 


A sand-blast apparatus, the combination, with 
a casing, of means connected with said casing 
for receiving an abrading material, and emitting 
the same in a jet, and means connected there- 
with for conducting a jet of air directly into the 
interior of the jet of abrading material for mix- 
ing the same with the air and admitting the 
same under pressure into said casing, substan- 
tially as and for the purposes set forth. 


749,519. AIR-GUN. Walter R. Benjamin, St. 
Louis, Mo. Filed June 10, 1902. Serial No. 
111,048. 


749,687. VALVE. Frank L. Smith, Chicago, 
Ill., assignor, by direct and mesne assign- 
ments, of two-thirds to Alva C. Ricksecker 
and Lewis A. Nichols, Chicago, Ill. Filed 
Feb. 24, 1903. Serial No. 144,629. 


749,737. PNEUMATIC STACKER. Joseph H. 
Ley, Kellogg, Minn. Filed July 22, 1903. 
Serial No. 166,600. 


A pneumatic straw-stacker, a conveyor-tube 
having a hinged spring-actuated hood with a de- 
pending flange at its outer end, said conveyor- 
tube and hood being provided with alining 
longitudinally-flanged discharge-openings. 


749,750. VALVE. James J. Rylands, Home- 
stead, Pa., assignor to Homestead Valve 
Manufacturing Company, a Corporation of 
Pennsylvania. Filed Oct. 24, 1903. Serial No. 
178,307. 


749,767. PROCESS OF PRODUCING CAR- 
BURETED AIR. Edward F. Wilson, 
Chicago, Ill., assignor to George S. Welles, 
Chicago, Ill. Filed Oct. 19, 1903. Serial No. 
177,642. 

The process of producing carbureted fluid 
which consists in introducing a hydrocarbon fluid 
and air into a sealed vessel at opposite ends, 
causing the same to flow continuously in oppo- 
site directions through said vessel in a zigzag 
direction, finely dividing said liquid throughout 
its passage, and simultaneously atomizing said 
liquid and agitating siid air at one point in their 
passage through said vessel. 


749,768. APPARATUS FOR PRODUCING 
CARBURETED AIR. Edward F. Wilson, 
Chicago, Ill., assignor to George S. Welles, 
Chicago, Ill. Filed Oct. 19, 1903. Serial No. 


177,643. 
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An apparatus for generating gas, the com- 
bination with a source of supply of a hydro- 
carbon liquid and a source of supply of air 
under pressure, of a carbureter comprising a 
sealed vessel having connection with said source 
of supply of liquid at its upper end and with 
said source of supply of air at its lower end, 
alternately-oppositely-inclined relatively-staggered 
plates, mounted one above the other in said 
vessel and over which the liquid passes zigzag 
through said vessel, an outlet for the carbureted 
air at the upper end of said vessel, and devices 
interposed in the pith of said liquid below the 
delivery end of one of said plates for atomizing 
said liquid and agitating the air, substantially 
as described. 


749,808. PNEUMATIC HAMMER. Clyde A. 
Speer and Eugene C. Bowman, Los Angeles, 
Cal. Filed May 28, 1903. Serial No. 159,181. 





The combination with a reciprocating ham- 
mer, of a rotary cylinder, and means for apply- 
ing fluid-pressure to the cylinder to cause it to 
move and means connected with the cylinder for 
applying fluid-pressure to the hammer. 


749,810. AIR-BRAKE SAFETY DEVICE. 
Charles Truman, Toledo, Ohio. Filed July 23, 
1903. Serial No. 166,682. 


An air-brake attachment consisting of a cas- 
ing adapted to be connected at one end with a 
train-pipe and at its other end to an air-hose and 
having on the under side of its interior a re- 
cess, a ball which rests normally in said recess, 
a wall across the interior of the casing having 
an air-passage therethrough which forms a 
valve-seat for the ball, and means for permitting 
a retarded flow of air around the ball when in 
closed position. 


749,859. VALVE FOR AIR-BRAKES. Timothy 
Haley, Xenia, Ohio. Filed Aug. 5, 1903. 
Serial No. 168,386. 


In combination with the auxiliary reservoir, 
a valve-casing connected at one end with the 
said reservoir and connected at the other end 
with the release part, said casing having an out- 
let for the escape of air, and a double-headed 
valve arranged in the said casing and subjected 
to the pressure from the release part and the 
auxiliary reservoir, substantially as described. 


749,974. FLUID - PRESSURE - REGULATING 
DEVICE. Paul Synnestvedt, Glenview, IIL, 
assignor to Westinghouse Air Brake Company, 
Wilmerding, Pa., a Corporation of Pennsyl- 
vania. Filed Dec. 18, 1900. Serial No. 40,705. 


The combination with a valve casing having 
anu inlet and outlet and a valve seat, of a puppet 
valve, a movable abutment of larger area than 
the puppet valve, adjustable connections between 
the movable abutment and the puppet valve 
positively moving said valve both to and from 
its seat, but provided with means for play of 
motion between the two, the said abutment being 
placed upon the outlet side of the valve, whereby 
the low pressure side operates to positively seat 
the valve and said abutment may make small 
motions without moving the valve off its seat, 
substantially as described. 


749,975. FLUID- PRESSURE - REGULATING 
DEVICE. Paul Synnestvedt, Glenview, IIl., 
assignor to Westinghouse Air Brake Company, 
Wilmerding, Pa., a Corporation of Pennsyl- 
vania. Filed Dec. 21, 1900. Serial No. 40,706. 


A pressure regulating device the combina- 
tion with a casing having a main chamber and 
an inlet and an outlet port, of a boss extending 
into said chamber carrying a conical valve seat 
and loose puppet valve seated therein, a movable 
abutment in said main chamber subject to 
pressure on the outlet side of the valve and 
guided to move in vertical guides, and a yoke 
surrounding said boss, connected directly to the 
movable abutment and adapted to positively close 
the valve on its seat, substantially as described. 
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749,990. VALVE. Emil F. Holinger, McKees- 
port, Pa. Filed Sept. 25, 1903. Serial No. 
174,586. 


750,010. AIR-BRAKE. George Westinghouse, 
Pittsburg, Pa., assignor to the Westinghouse 
Air Brake Company, Pittsburg, Pa., a Cor- 
poration of Pennsylvania. Filed June 2, 1903. 
Serial No. 159,744. 


An air-brake, the combination with a main 
reservoir and train-pipe, of an electrically-oper- 
ated release-valve device for controlling commu- 
nication from the main reservoir to the train- 
pipe and means within reach of the motorman 
for controlling the opeation of said releasc-valve 
device. 

The combination with a main reservoir, train- 
pipe and brake-valve, of a separate release-valve 
for controlling communication from the muiin 
reservoir to the train-pipe, an electromagnet- 
valve for governing the action of the release- 
valve, and switch-contacts operated by the move- 
ment of the brake-valve for closing the circuit 
to said electromagnet when the brake-valve han- 
dle is in release position. 


750,031. BRAKE-RELEASING DEVICE. Philip 
B. Harrison and Charles F. Huntoon, Chicago, 
Ill., assignors to Chicago Railway Equipment 
Company, Chicago, Ill., a Corporation of Illi- 
nois. Filed Sept. 21, 1908. Serial No. 174,038. 


An air-brake, the combination with a cylinder 
and its pistén, of a push-bar disconnected from 
the piston, and means located in the cylinder 
for restoring the push-bar upon the release of 
the brakes, substantially as described. 


750,128. VALVE. John E. Schneider, Alle- 
gheny, Pa. Filed Nov. 14, 1902. Serial No. 
131,402. 


750,356. PNEUMATIC CONVEYER. Melvin J. 
Foyer, Chicago, Ill., assignor, by mesne as- 
signments, to Bostedo Pneumatic Tube Com- 
pany, Chicago, Ill., a Corporation of Illinois. 
Filed June 6, 1900. Serial No. 19,215. 


A pneumatic conveyer, the combination of a 
distributing-tube, a collecting-tube connected with 
the distributing-tube near the delivery end of the 
same, a despatching-door for said collecting-tube, 
an air-admission valve on the distributing-tube 
connected with said door, means for controlling 
the period of closing the said air-admission valve, 
an inwardly-seating valve at the delivery end of 
said distributing-tube, and means for applying 
suction to said collecting-tube near its delivery 
end, 


750,236. PNEUMATIC TOOL. Luke W. Turn- 
bull, Port Huron, Mich. Filed April 27, 1903. 
Serial No. 154,547. 


A pneumatic tool, the combination of a cylin- 
der, a tubular piston-controlling valve fitting in 
said cylinder, a rod movable through said valve 
without contact, and a piston and a collar at op- 
posite ends of said rod for actuating said valve. 


LT RMLLLLLA 





A fluid-actuated tool, a cylinder having a fluid- 
supply port and a by-pass port, a tubular valve 
for permitting the passage of the fluid from 
the supply-port through said valve to one end 
of the cylinder, said valve having an exterior 
annular chamber for permitting the passage of 
the fluid from said supply-port around said valve 
and through the by-pass port to the other end of 
the cylinder, a piston reciprocating in said cyl- 
inder, a rod attached to said piston passing 
through said valve without contacting with the 
same and a collar on the other end of said rod, 
said collar and piston serving to actuate said 
valve. 
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750,249. PROTECTIVE BAND FOR PNEU- 
MATIC TIRES. Harry Brookes, Stirchley, 
near Birmingham, England. Filed August 8, 
1903. Serial No. 168,838. 


750,321. VALVE. William H. Thompson, Lon- 
don, England. Filed July 11, 1902. Serial No. 
115,114. 


750,326. PNEUMATIC FLUID ELEVATOR 
OR PUMP. Antonio Montenegro y Van- 
Halen, Madrid, Spain. Filed March 24, 1903. 
Serial No. 149,320. 










































































Apparatus for raising liquid by compressed 
air comprising a closed chamber provided with 
liquid and air inlet and outlet, valves governing 
the air-inlet and air-outlet, a valve-operating 
lever, a float for actuating said lever, two catches 
adapted to engage the valve-lever in its raised 
and in its depressed positions respectively, a 
lever for operating said catches, and a float actu- 





ating the last-mentioned lever, the said catches 
being simultaneously operated through said last- 
mentioned lever and float, the one to release and 
the other to be free to engage said valve-lever 
as the last-named float reaches the end of its 
upward or downward stroke. 


750,366. PNEUMATIC DRY ORE-SEPA- 
RATOR. Edwin M. Jahraus, Dayton, Ohio. 
Filed Oct. 15, 1902. Serial No. 127,404. 


The combination, with suitable supports and a 
horizontal axis, of an ore-separator box having 
pendent arms which are journaled on such axis, 
an eccentric on such axis, a jointed piston-rod 
connected with the said eccentric, an air-piston 
arranged in the box and reciprocated through the 
medium of the piston-rod, a toothed are formed 
on the side of one of the pendent arms, a hand 
worm-shaft journaled on one of the fixed sup- 
ports, its worm engaging the toothed arc, as 
shown and described. 


750,379. PNEUMATIC-TIRED WHEEL. Theo- 
dore Lindenberg, Columbus, Ohio. Filed Aug. 
18, 1902. Serial No. 120,011. 


750,438. CARBURETER. Harry B. Cornish, 
Minneapolis, Minn., assignor of two-thirds to 
I. D. Cooper, R. G. Ford, and W. E. Ford, 


Minneapolis, Minn. Filed Oct. 19, 1903. Serial 

No. 177,512. 

A carbureter comprising an outer member, an 
inner member inclosed by said outer member and 
spaced therefrom and having an air-passage com- 
municating with said space and the interior of 
said inner member, means for feeding gasolene 
or other volatile fluid into the space between said 
members and past the discharge end of said pass- 
age, and means for supplying air under pres- 
sure to said inner member and said passage. 


730,571. PNEUMATIC SEAT. Charles L. Ber- 
ger, Richmond, Ind., assignor of one-half to 
Ray Morrow, Minneapolis, Minn. Filed Aug. 
18, 1902. Serial No. 119,995. 


750,617. AIR-DOOR. John T. Deviese, Crown- 
hill, W. Va. Filed July 30, 1903. Serial No. 
167,635. 


A mine air-door, the combination, with the 
hinged door-plates provided with arms, of a bar 
operatively connected with the said arms, an 
armature carried by the said bar, and an electro- 
magnet for attracting the armature and opening 
the door. 
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750,633. MULTIPLE - TUBE PNEUMATIC 
TIRE. Henrv G. Fiske, New York, N. Y., 
assignor, by mesne assignments, to Morton 
Trust Company, trustee, a Corporation of New 
York. Filed June 17, 1899. Serial No. 720,914. 


750,667. VACUUM-FRAME. Oscar I. Lewellyn 
and James W. Schock, Kokomo, Ind. Filed 
Aug. 24, 1903. Serial No. 170,657. 


A vacuum-frame having a plurality of suction- 
holders, a single means for exhausting air there- 
from, and means controlled by the outside air- 
pressure for stopping the exhaust. 


750,738. HOOD FOR PNEUMATIC STACK- 
ERS.. Ira A. Weaver, Springfield, Ill., as- 
signor of one-half to Samuel E. Prather and 
Clyde A. Sattley, Springfield, Ill. Filed May 
11, 1903. Serial No. 156,689. 


A hood for pneumatic stackers, consisting of a 
drum provided with means for imparting circular 
motion to the discharge from the stacker-tube, an 
upper discharge-opening, a depending perforated 
collar mounted within the upper discharge-open- 
ing, and a lower discharge-opening, substantially 
as and for the purposes specified. 


750,764. CARBURETER. Frederic Harmany, 
Marietta, Ohio, assignor, by direct and mesne 
assignments, of part to Ida M. Butts, James 
McCormick, Forrest Clymer and James B. Mc- 
Cormick, Marietta, Ohio. Filed Nov. 24, 1902. 
Serial No. 132,612. 


The combination in a device for vaporizing and 
burning hydrocarbon oil, of a mixing-chamber 
provided with a fixed abutment, a discharge-ori- 
fice within the chamber below the abutment, 
means for forcing a fine stream or jet of oil 
through the discharge-orifice upwardly against 
said abutment, by which it is deflected downward 
in the form of spray or vapor, means for intro- 
ducing air under pressure into the mixing-cham- 
ber below the discharge-orifice to mix with the 
spray or vapor, a retort-vaporizer, a connection 
from the mixing-chamber to the retort-vaporizer 
for conveying the mixture thus formed to the 
retort-vaporizer, and a burner connected with 
the retort-vaporizer and arranged to heat the 
same; substantially as described. 
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Commercial Law 


TAUCHT BY MAIL 


No business man can afford to be without 
the information contained in the 1. C. 8. Com- 
mercial Law Course, for it will enable him to 
carry on business transactions more intelligently, 
and to avoid much trouble and litigation. 


The laws of contracts, commercial 
paper, banks and banking, partnersbip, 
corporations, trusts, patents, copy- 
rights and trade-marks, debtor and 
creditor, executors and administrators, 
etc., etc., are fully treated, Since the 
Course is especially written for self- 
instruction, the presentation of all the 
subjects is very clear and simple. 


The six Bound Volumes of this Course, being 
virtually duplicates of the Instruction Papers, 
contain the complete Course in permanent form. 
They can be obtained with or withont the privi- 
lege of instruction by mail. ‘ 


Send for full particulars to-day. 


International Correspondence Schools, 
Box 1182, Scranton, Pa. 














Westinghouse 


Motor-Driven 
Air Compressors 





Noiseless, Dust and Waterproof 
Durable and Efficient 
Occupy Little Space 





For Particulars address: 
Westinghouse Traction Brake Co. 
26 Cortlandt St., New York 


Axle-Driven Air Compressors 
Motor-Driven Air Compressors for Car Brakes 
Stationary Work and Portable Blowing Outfits 

Apparatus Manufactured by 


The Westinghouse Air Brake Co. 
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‘*WHY NOT”? 


USE THE 


DAKE REVERSING 
AIR MOTOR 


For changing your Crane 
from a hand to power one. 


THE MOTOR 


is easily applied, will run in any 
position and can be used 
with Air or Steam. 


Write for full information and blue prints to 


Dake Engine Co., 


GRAND HAVEN, MICH. 























HE ENGINEERING AND MINING 


=F JOURNAL is the leading mining 


periodical. Interests compressed air users. Sub- 
scription price, $5.00 a year, payable in advance ; 


foreign, $8.00. Sample copies sent for the asking. 


261 BROADWAY, NEW YORK. | 
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SULLIVAN DRILLS 


AND 


COMPRESSORS 


Give the most economical 
WwW and efficient service in 


mining and contract work 
SEND FOR NEW CATALOGUE 


SULLIVAN MACHINERY CO. 


Claremont, N. H. St. Louis 
conn omen 135 Adams Street - Soa 


Pittsburg CHICAGO El Paso, Tex. 











ENGINEERING NEWS 


A Journal of Civil, Mechanical, 
Mining and Electrical Engineering, 





ESTABLISHED 1874. 


$5 a Year. Ten Weeks for $1 





“ Probably the highest technical authority 
in Journalism.”— EAGLE, Brooklyn, N. Y. 











THE ENGINEERING NEWS €onmpany © 
220 BROADWAY, NEW YORK. 
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PPI EA a Be tk Ri 


Did You Ever Use 
Press Clippings? 





Do you want everything printed in the News- 
papers, Magazines and Trade Press of the 
United States and Canada on any particular 
subject? 
Send us your order, describing what you 
want us to clip, enclose $2.00 and we will 
send you our service, for one month, mailing 
you daily or weekly all clippings found on 
ag topic. We Read and Clip about 25,000 
ublications each month. 
MANUFACTURERS can learn where there 
is a market for their goods and how best to 
reach it. 
BUSINESS MEN can obtain reliable tips 
which lead to business brought in on the 
follow-up plan. 
ANYONE can gather all that is printed about 
matters of immediate interest, the latest and 
best thought from many sources. 





UNITED STATES PRESS 


CLIPPING BUREAU 
158 La Salle St. Chicago,U.S.A. 








ahonl Send for our Booklet..... 








xinps oF MOLDING MACHINES 


FOR CASTINGS, RANGING FROM 
THE LIGHTEST HARDWARE TO THE 


Plates for Tunnels 


IN FLASKS 26'x79''x18" 
AT THE RATE OF 30 TONS A DAY 
ww 


PATTERNS ON 
DRAPER-TABOR HAND RAMMED 
MACHINES STAY UP AT THEIR 
PROPER HEIGHT ABOVE STRIPPING 

PLATE, bas ATTENTION. 


Send for Catalogue 


THE TABOR MFG. CO. 


18th & Hamilton Sts., Philadelphia, Pa. 


CHICAGO OFFICE: 
30-32 South Canal Street 


The Tabor Mfg. Co. Schuchardt & Schutte 


49, Deansgate, 
Manchester, Eng. Fenwick Freres, Paris 








- WHEELER CONDENSER & ENGINEERING CO. 


NEW YORK. 
i SURFACE 
CONDENSERS 
MARINE Mounted on 
and Combined Air 
STATIONARY and 
Circulating 
SERVICE. Sukie 








PROPRIETORS AND MANUFACTURERS OF 


WHEELER STANDARD SURFACE CONDENSER; WHEELER ADMIRALTY 
SURFACE CONDENSER ; WHEELER LIGHTHALL SURFACE CONDENSER ; 
VOLZ PATENT SURFACE CONDENSER AND FEED WATER HEATER ; 
EDMISTON PATENT FEED WATER FILTER. 


WHEELER’S PATENT FEED WATER HEATER 
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AIR COMPRESSORS 


ALL STYLES—ALL SIZES 


EMBODYING LATEST 
IMPROVEMENTS 


13 
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THE 


ENGINEERING 
MAGAZINE 


THE ENGINEERING MAGAZINE 
nage age the best original articles 
y the highest authorities on all 
phases of current engineering 
progress. 

Additional and exclusive feat- 
ures are: a Review and Topical 
Index to the current contents of 
nearly two hundred engineering 
and industrial journals; Current 
Record of New Technical Books; 
Industrial News; latest Improved 
Machinery and new Trade Liter- 
ature. 

Every number is a valuable refer- 
ence book for every engineer or 
student of engineering. 

Ask for sample copy and descrip- 
tive circular. 


THE ENGINEERING MAGAZINE 
120-122 Liberty St., New York. 
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Ta 


ROCK Dri LLS 
McKIERNAN DRILL CO. 


170 BROADWAY, NEW YORKCIiTY 
WESTERN REPRESENTATIVES : 


CONTRACTORS’ SUPPLY & EQUIPMENT CO, 
232 FIFTH AVE., CHICAGO 
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COMPRESSED AIR 


ITS USES AND APPLICATIONS 


4 


LARCE 8vo. ABOUT qa —___—A complete treatise on Com- 
= — pressed Air, comprising its phys- 

700 PACES. RESSED ical and operative pro seties from 

s a vacuum to its liquidform. Its 

600 HANDSOME ( MP oe AIR thermodynamics, compression, 
"AND transmission, expansion, and its 

ILLUSTRATIONS. TIONS uses for power purposes in min- 
APPLICA . ing and engineering work ; 

x * OOF pneumatic motors, shop tools, 

By en air blasts for cleaning and paint- 


pi | ing. The Sand Biust, air lifts 
2 pumping of water. acids an 
, oF oils; aeration and purification 
=% of water supply, are all treated, 
aswell as railway propulsion, 
meumatic tube transmission, re- 
rigeration. The Air Brake, and 
numerous appliances in which 
compressed air is a most conveni- 
ent and economical vehicle for work—with air tables of compression, expansion and physical 
properties. Copies of this book will be sent prepaid to any address on receipt of price. Address 


COMPRESSED AIR, 26 Cortlandt St., New York 


GARDNER D. 
HISCOX, M.E. 





PRICE, $5.00. 
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COOPER- 
CORLISS 
ENGINES 


FOR ALL POWER PURPOSES 











Complete Plants a Specialty 
EXCELLENT FACILITIES FOR HANDLING EXPORT TRADE 





ESTABLISHED 1833. 


itt _C. & G. COOPER COMPANY 


MT. VERNON, OHIO, U. S. A. 





BRANCH OFFICES: 


NEW YORK 
1023 Havemeyer Building 
F. W. IREDELL 
BOSTON 
411 Weld Building 
B. A. CHURCH 
ATLANTA 
507 Gould Building 
E. W. DUTTON 
CHICAGO 
1436 Monadnock Block 
J. HOLT GATES 
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“ Anything.” 


The workman who says he “can do anything” ought to 
work with a 


KELLER ROTARY DRILL, 


for it is the tool that will do almost anything. It drills, 
bores, or reams in metal or wood, cuts out old rivets, rolls 
boiler tubes, and cuts out old tubes with a speed that makes 
it indispensable in railroad and boiler shops, especially for 
emergencies. 

The tool for emergencies is the tool for daily use. 


Write for our new catalogue, and booklet on the 
‘Care and Use of Pneumatic Tools.’’ 








: | 
| PHILADELPHIA | 


| 
| | 
! PNEUMATIC TOOL CO. 
|| 218'ST EALLECHENYAVE.. 
PHILADELPHIA. i 
NEW YORK CHICACO PITTSBURCH lj 
SAN FRANCISCO 
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Ghe BLAISDELL 


possess distinctively original features in 


not found in other makes. 


BRADFORD, PA. 





Air Compressors 


DESIGN, ECONOMY and EFFICIENCY 


All sizes and types and for any service. 


The Blaisdell Machinery Co., 








Class F. Steam-diriven Two-stage Air Compressor. 





sed tz. Officers of all Railroads 


sone mega THE POCKET LIST or 


$1.00 per annum. RAILROAD OFFICIALS 
yp ong mene 
Descriptive of freight and pas 
REGISTER grazie tists oot 
sHE WAY EQUIPMENT & PUBLICATION Gu 
24 Park Place, New York. 











SMALL, HIGH and LOW DUTY 
3-CYLINDER AIR COMPRESSORS 


Light, compact, vertical, electrically 
driven. 


Seamless Steel Flasks, Leather Packings 
and Special Valves. In stock ready for 
immediate delivery. 

THE “« LONG-ARM” SYSTEM CO, 
CLEVELAND, O. 








AIR COMPRESSORS. 


SEND FOR 
COMPLETE CATALOGUE. 


Clayton Air Compressor Works, 


114 to 118 Liberty Street, 
NEW YORK. 














Bound Copies Vol. 8 
“COMPRESSED AIR” 


CONTAINING VALUABLE 
COMPRESSED AIR INFORMATION. 


$2.00. 


Forwarded Postpaid on receipt of Price. 
“COMPRESSED AIR,” 
26 CORTLANDT STREET, NEW YORK. 














tie’ Will send you all 
Romeike’s Press newapape P< Sn 
Hi which may appear 
Cutting Bureau about you, or ain 
subject on whic 
‘ou want to be “up-to-date.” A Jarge force in our 
ew York office reads 650 daily papers and over 2,500 
weeklies and magazines, in fact, every paper of import- 
ance published in the United States, for over 5,000 sub- 
scribers, and, through the European Bureaus, all the 
leadi: — in the civilized globe. Clippings found 
for sa rs, with name and date of paper are mailed 
day by day. Terms, $5.00 for 100. 
HENRY ROMEIKE, Inc. 
33 Union Square, N. Y. 


BRANCHES: 
Lendon, Paris, 
Berlin, Sydney. 

















PATENTS 


procured promptly and with care in all countries 
Trade marks and copyrights registered. 


DAVIS & DAVIS, 
ATTORNEYS-AT-LAW, 
WASHINGTON, D. C. 
220 BROADWAY, NEW YORK. 
































rerty Ingersoll -Sergeant 
AIR COMPRESSORS 


ARE BEING INSTALLED FOR THE 
STORAGE AIR BRAKE SYSTEM 





OF THE 


@ St. Louis Transit Company 


di ST. Louis, Mo. 


A Type of Air Compressor Specially Designed to Meet the Severe Requirements of this Service. 





EQUIPPED WITH A SYSTEM OF 
ENTIRE AUTOMATIC ELECTRIC CONTROL 


WHICH ENSURES 


Highest Economy and Perfect Regulation 


Drill 


— teIngersoll-Sergeant «. 


CLEVELAND, OHIO 26 Cortlandt Street, BOSTON, MASS. 
CHICAGO, ILL. PITTSBURGH, PA. 


ST. LOUIS, i | NEW YORK ex bp agiirae PA, 





























LITTLE GIANT. DRILLS 
BOYER HAMMERS 
FRANKLIN AIR COMPRESSORS 


KNOWN’ AS- 








“The Invincible Cas 
Combination ”’ 


of Compressed Air Machinery 





‘*Little Giant’’ Drill 











ww 
CATALOGUE? Chicago Pneumatic 
i Tool Company 
ww 
Fisher Bldg., - = CHICAGO 





‘‘Boyer’’ Long Stroke 
Riveting Hammer 


> 95 Liberty Street, - NEW YORK | | 

















Ne xunoano 
ALE ROCK if 


« RO TssiOn DRILL CO! 
ON STUSAN FRANCISCO CAUM 








AIR COMPRESSORS 


FOR OPERATING 


PNEUMATIC TOOLS, 
HOISTS, ROCK DRILLS, 


and every other application of Compressed Air. 


BREWERS’ AIR PUMPS, 
AIR LIFT SYSTEM. 


etl inh COMPRESSOR WORKS, 


TLANO 



































